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Monowatt adds a plug for beauty to electrical 
fixtures and appliances with their new, ingenious line 
of Quick Clamp wiring plugs. 

They're light and bright to harmonize with both 
modern and traditional decorating schemes. 

And they're made with Plaskon Urea Ivory. 


Monowatt chose Plaskon Urea because it is a 
thermosetting colorful plastic which is approved 

by Underwriters’ Laboratories, Inc. 

What's more, Plaskon Urea has excellent moldability, 
highly satisfactory insulating qualities, 

high arc resistance and dependable strength. 


If you, too, want to build color and top performance 
into the products you make, we and our molder- 
customers will be happy to work with you. 


We will welcome your request for descriptive literature. 


PLASKON. 
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PLASKON DIVISION 
LIBBEY* OWENS *FORD GLASS COMPANY 
2148 Sylvan Avenue, Toledo 6, Ohio 
In Canada: Canadian Industries, Ltd., Montreal, P. Q. 
Branch Offices: Boston, Chicago, New York, 
Los Angeles, Rochester, San Francisco 
Manufacturers of Molding Compounds, 
Resin Glues, Coating Resins 
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Molder and Manufacturer 


Monowatt Incorporated, 


66 Bissell Street, Providence 7. ®: L 
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and How to Avoid Them 


You may specify and buy alloy steels for years 
without a slip-up— without getting the wrong 
specification— without a breakdown or accident. 


But many men and machines handle your alloys 
before they come to you. That means many chances 
for error—for a mistake—possibly with serious 
consequences. 

The Ryerson Certified Steel Plan guards against 
the hazards of alloy buying—helps to eliminate 
errors. Here are the steps we take for your pro- 
tection and guidance: 


1. Careful Selection and analysis assures uniform high 
quality. 

2. Spark Testing verifies quality, guards against mixed 
steels. 


3. Color Marking and stamping gives permanent iden- 
tification of type and heat. 


4. Hardenability Tests establish obtainable mechan- 
ical properties. 


5. Pre-Shipping Check-Up matches your steel against 
your order’s specifications. 


RYERSON STEEL @ 


CLEVELAND 
SAN FRANCISCO 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK 
DETROIT « PITTSBURGH « BUFFALO «+ CHICAGO -« 


BOSTON « 
MILWAUKEE « 


6. Heat Treatment Data sent with every shipment 
guides you to safe, sure results without error or 
delay. The Alloy Certificate also verifies your 
steel’s identification and analysis. 


The value of each step has been proven by the 
experience of other alloy users. And all of these 
steps are taken for you at no extra cost. So specify 
and buy Ryerson Certified Alloys. Shipment is 
immediate. 


Let us send you our new booklet ‘‘How to Specify 
and Buy Alloy Steel.” 





PRINCIPAL PRODUCTS 


CARBON STEEL BARS—Hot 
rolled & cold finished 

STRUCTURALS —Channels, an- 
gles, beams, etc. 

PLATES—Sheared & U. M. Inland 
4-Way Safety Plate 

SHEETS —Hot & cold rolled, many 
types & coatings 


TUBING—Seamless & welded, 
mechanical & boiler tubes 


ALLOYS—Hot rolled, cold fin 
ished, heat treated 
STAINLESS —Ailegheny bars, 
plates, sheets, tubes, etc. 
REINFORCING—Bars & Acces- 
sories, spirals, wire mesh 
BABBITT—Glyco bearing meta! 
also Ryertex plastic bearings 


MACHINERY & TOOLS — For 
metal fabrication 
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nile the prices of many metals are rising, such increases are 
+t with the reckless abandon of last year and the year before... . 
» many producers realize that there is a good chance of pricing 
emselves out of sizable markets. .. . Copper, Zine and lead 

uuld be included in that group... . There has been resistance 

oa general price increase in steel. Certain producers have 

hised prices, and some specific products cost more, however. 







The recent 8-cent per lb. boost in nickel prices is likely to 
have an effect before long on the cost of stainless steels. 
Stainless steels have nickel contents ranging from 1.25 to 
22.0%. 


ast year steel shortages were concentrated in sheet and light 
ate. Efforts of the steel industry, despite strikes in their 
nand the coal industry, largely overcame this shortage. 
t Bowever, shortages then developed -- and are still with us -- 
" Brod, bar stock and some tubes. Even though operations are 
till above 100% of rated capacity, steel spokesmen see no 
mediate balance between supply and demand. 


Stainless steel demand, which has climbed steadily in the 
postwar era, is now getting further stimulus in the building 
field. Insulated stainless steel curtain walls were used in a 
recently completed warehouse. The wall is made of steel panels 
with stainless steel facing and weighs 6 to 10 lb. per sq. ft., 
as compared to 100 to 175 lb. per sq. ft. for masonry walls. 


ao os O&O 


troduction and consumption of aluminum are both at an all-time 

igh. Despite a steady increase in peacetime productive capacity, 
wuses for the metal in plate, sheet and strip keep demand 

fad. New reduction and rolling mills put into operation 

ring the past month may help. 


As an example of new uses of aluminum, the Federal Department 

of Commerce reports on "front surface mirrors" with aluminum 
reflecting surfaces. Evaporated aluminum is better suited as a 
reflecting surface than silver because of finer grain, smoother 
surface and good adherence to the mirror base. 





‘rtain plastics have recovered from a serious slump which 
‘veloped during the last half of 1949. Now, in the case of at 


(Continued on page 4) 
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least two types -=- namely vinyls and styrenes -- allocations are 
a distinct possibility because demands are beginning to exceed 
supplies. In fact, the demand for styrenes is having an effect 
upon the manufacture of synthetic rubber, since certain types 
have common roots. 


Typical of the way certain materials are being applied in 
unusual ways is the use of high-chromium stainless steels for 
television tubes. Stainless steels of the type being used are 
selected because of their coefficient of expansion, which close 
matches that of glass. However, these steels are not consid- 
ered suitable for forming. Nevertheless they are being spun int 
cones and probably will be deep-drawn into rectangular shape; 
for the latest type of tube. 


Increased activity in the field of cold extrusion of steel is 
expected as a result of a visit here of German experts in the 
field. An interested party is a company with a long experience 
in the field of phosphate coatings. The secret of cold extrusion 
of steel is said to be in the lubricant used, and phosphates are 
the basis for several such lubricants. 


Further use of aluminum in applications where abrasion is a 
factor can be expected in a new development that will deliver 
all it promises. A large aircraft company has developed a 
hard coating for aluminum which is said to provide wear resis 
ance superior to that of case-hardened steel. Parts already § 
treated include gears, pinions, impeller blades, hand tools, 
and many others. The coating is applied electrochemically a 
has a thickness of from 0.0001 to 0.006 in. 


The production of shapes in steel by hot extrusion is also 
coming in for considerable attention. Unconfirmed rumors 
indicate that a major steel company in this country is extruding 
stainless steel. One of the greatest problems is in finding die 
steels that will withstand the heat and pressure needed to form 
steel shapes by this method. Of these, heat resistance is of 
more importance. 


Rapid increases in raw materials costs of metals is inviting 
foreign competition. In a recent 10-day period 27,000 tons of 
pig iron were imported. Scrap imports also promise to reduce 
the pressure for steel price rises for some time to come. 


The continuing uses of lithium compounds in greater quantities 
is reflected in a 10% reduction in price, effective July l. 
Lithium is used in ceramics, porcelain enamels, welding fluxes, 
and as atmospheres for heat treating. 
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linc Alloy May Compete with Brass 


A zinc alloy having approximately 
the same strength and electrical char- 
acteristics as brass has been developed 
by R. H. Harrington of General 
Electric's Research Laboratory. The 
springy, resilient alloy contains small 
quantities of copper and beryllium 
and is considerably cheaper than 
brass. 

Called “Zncube” ( pronounced “zin- 
cue-be”) from the chemical symbols 
for its composition, the alloy is said 
to have about eight times the useful 
strength of any zinc alloy now in use. 
lt is also claimed to be easily 
machined, soldered and _ resistance- 
welded. 

Possible applications for Zncube, 
sill in the development stage, are 
lamp and fuse sockets and bases, 
panels, containers, mild springs, and 
many other forms of hardware now 
made of brass. 


Qutput of Pure Aluminum Sheet Up 


‘Super purity” (99.99%) alumi- 
num sheet is now being produced in 
‘4arge quantities by The British Alu- 
minum Co., Ltd., for use in flashings 
or the building industry. 

Increasing costs of copper, lead 
and zinc, and doubts about long-term 
wailability of lead, have encouraged 
the development of alternative mate- 
tials, particularly for use in flashings, 
Weatherings and gutter linings. Diffi- 
culties encountered because of lack of 
ductility (compared to lead) in normal 
‘ommercial-purity aluminum have 
been eliminated by the new high- 
Purity sheet. 
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Casting Alloys, Methods Discussed by Foundrymen 


The 54th annual meeting of the 
American Foundrymen’s Society was 
held May 8 to 12 in Cleveland. 
Among the highlights of this meet- 
ing, most important conference of the 
year for the foundry industry, were 
the annual Gold Medal awards and 
honorary life memberships, and a va- 
riety of technical papers on the prop- 
erties of casting alloys. 

The Wm. H. McFadden Gold 
Medal went to Dr. Richard Schneide- 
wind, University of Michigan, and 
the Joseph S. Seaman Gold Medal to 
Dr. Clarence H. Lorig, Battelle Me- 
morial Institute. Honorary life mem- 
berships were awarded to Dr. Ralph 
L. Lee, General Motors Corp.; Clyde 
L. Frear, Bureau of Ships; and Edwin 
W. Horlebein, retiring president of 
the American Foundrymen’s Society. 

The papers of particular interest to 
M&M readers dealt with new alloys, 
the properties of castings as influ- 
enced by various foundry techniques, 
and relationships between the prop- 
erties of castings and composition or 
different mechanical test results. Some 
of these papers are summarized brief- 
ly below. 


Aluminum Casting Alloys 


Two new aluminum alloys, one for 
sand casting and the other for perma- 
nent-mold casting, were described in 
a paper entitled “New Aluminum- 
Zinc-Magnesium-Copper Casting Al- 
loys,” presented by W. E. Sicha and 
H. Y. Hunsicker, Aluminum Co. of 
America. The sand casting alloy, des- 
ignated A612, has the nominal com- 
position: 6.5 zinc, 0.7 magnesium, 
0.5 copper and 0.15% titanium. The 
alloy designated C612, containing 6.5 
zinc, 1.0 iron, 0.5 copper, 0.35 man- 


ganese and 0.10% titanium, has 
enough resistance to hot cracking to 
permit production in permanent 
molds of castings that are not ex- 
tremely intricate in design. 

Good combinations of tensile prop- 
erties for non-heat-treated aluminum 
alloys are produced in these alloys by 
natural aging. A suitable artificial ag- 
ing treatment can be applied to alloy 
A612 for more rapid attainment of 
specified tensile properties. Thus, 
natural aging for seven days may give 
35,300 psi. tensile strength, 20,200 
psi. yield strength, 9.0% elongation 
in 2 in., and 69 Brinell hardness. Ag- 


Typical Properties of New Alloys 
(Aged 30 Days at Room Temperature) 








Property | A612 | C612 
Tensile Strength, Psi. | 35,000 35,000 
Tensile Yield Strength 


(0.2% Offset), Psi. | 25,000 19,000 


El t i 
Zin we ‘edt 5.0 8.0 


Brinell Hardness 95 70 
Compressive Yield 
Strength (0.2% 
Offset), Psi. | 25,000 — 
a Hee Strength, | 
si 


" 26,000 _ 
Endurance Limit 
(500 Million 
Cycles), Psi. 8000 —_ 
Electrical 
Conductivity 
@77F(% of Cu.) | 35 40 


Thermal Conductivity | 

@ 77 F, Btu./hr./ | 

ft.2/ft./deg. F 80 92 
Coefficient of 

Thermal Expansion, 


per de 10-6 —_ 








13.4 
2 


2. F x 
Specific Gravity ie ee 





ing 8 hr. at 350 F, following a solu- 
tion treatment of 4 hr. at 970 F and 
water quench, may give 39,900 psi. 
tensile strength, 34,500 psi. yield 
strength, 5.0% elongation in 2 in. 
and 85 Brinell hardness. 

Standard accelerated tests have 
shown these alloys to be resistant to 
corrosion and stress-corrosion crack- 
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ing. Both alloys exhibit excellent 
brazing characteristics and are used 
for castings in brazed assemblies. Me- 
chanical properties and resistance to 
corrosion are not impaired by con- 
ventional brazing treatments at tem- 
peratures up to 1120 F, and are satis- 
factory after elevated temperature 
treatments which may be employed 
for aging wrought components of 
brazed products. 


Surface Hardening Malleable 


What is apparently the first sys- 
tematic investigation of the response 
of pearlitic malleable irons to surface 
hardening was made by S. H. Bush, 
W. P. Wood and F. B. Rote, Uni- 
versity of Michigan. In their paper 
“Surface Hardening of Pearlitic Mal- 
leable Irons,” results were presented 
for nine different irons exhibiting 
wide differences in chemical composi- 
tion, production practices and micro- 
structures. 

Flame and induction heating, fol- 
lowed by oil, water or spray quenches 
were used for the surface hardening 
treatments. Frequencies used in in- 
duction heating were 3000, 9600 and 
300,000 to 347,000 cycles. Case hard- 
ness and depth were determined by 
superficial Rockwell C measurements 
and metallographic examination of 
etched specimens. 

On the basis of a hardness of 50 
Rockwell C at a minimum depth of 
0.060 in., eight of the pearlitic mal- 
leable irons investigated could be 
satisfactorily induction hardened with 

(Continued on page 98) 


New Phosphorus-Containing Alloys 
Give Bright, Hard Electrodeposits 


A commercially feasible method 
for producing electrodeposits of co- 
balt or nickel alloyed with as much 
as 15% phosphorus has been devel- 
oped at the National Bureau of 
Standards and is described in Techni- 
cal Report 1441. 

In addition to providing hard, cor- 
rosion resistant and bright coatings, 
the new phosphorus alloys are more 





easily deposited than chromium. For 
this reason they are expected to be 
useful for many applications where 
chromium plate is now used for a 
hard, wear resistant surface or a 
decorative finish. 


Appearance of Deposits 


Appearance of the deposits de- 
pends upon their phosphorus content. 
Alloys with less than 2% phosphorus 
are usually smooth with a mat finish; 
but as the percentage of phosphorus 
increases, they become brighter, reach- 
ing a peak of brightness at a phos- 
phorus content of about 10%. When 
such deposits are plated on a dull 
surface, they increase in brightness as 
they become thicker. As a result of 
the slightly dark cast of the high- 
phosphorus alloys, their reflectivity is 
only 45 to 50%, compared with 
about 60% for buffed nickel coatings. 

When some of the phosphorus al- 
loys are immersed momentarily in a 
solution of an oxidizing agent, such 
as ferric chloride, or made anodic in 
the plating bath, a jet black film is 
formed on the surface of the metal. 
This film is hard and adherent, and 
appears to have possibilities for dec- 
Orative use. 


Properties of Deposits 


Hardness of the deposits as plated 
varies from 350 to 720 Vickers, in- 
creasing with phosphorus content. 
When the alloys are heat treated at 
750 F, they become much harder. For 
example, a heat treated cobalt-phos- 
phorus deposit containing about 10% 
phosphorus reaches a hardness of over 
1100 Vickers, which is greater than 
that of electrodeposited chromium. 
Deposits that have been heated as 
high as 1470 F and cooled are not 
appreciably softer than the initial de- 
posit. However, the alloys have poor 
“hot hardness,” and above a tempera- 
ture of 1100 F are softer than unal- 
loyed nickel or cobalt. 

Although the low-phosphorus al- 
loys become ductile after heat treat- 
ment at 1470 F, deposits containing 
more than 1% phosphorus are gen- 
erally brittle. Alloys with higher per- 
centages of phosphorus are highly 
resistant to corrosion and chemical 
attack—more so than the pure metals. 


Plating Bath Characteristics 


Plating baths for depositing these 
alloys are fairly simply prepared, con- 
sisting of common nickel or cobalt 
salts to which is added phosphorus 
acid. Phosphoric acid is used as a 
buffer. The bath is kept at a low pH 





















—between 0.5 and 1.5—and a tem, 
perature of 165 F or above. At ty 
usual current density of about 19 
amp. per square decimeter, the ate 
of deposition amounts to a few thoy. 
sandths of an inch an hour. 

The more rapid rate of deposition 
as compared with chromium and the 
better throwing power of the bath 
are expected to be of commercial ad. 
vantage. Although the phosphors 
alloys are not as white as bright 
nickel, operation of the baths is much 
less critical than for proprietary bright 
nickel. The phosphorus alloys can be 
plated from a bath made up entirely of 
inorganic chemicals, whereas bright. 
nickel plating solutions must con. 
tain an organic brightening agent. 


Spring Brass Stumps Metallurgists 


One of the large users of brass 
springs is studying a phenomenon 
that appears to be useful but hard tw 
explain. Cartridge brass spring stock, 
rolled four B&S numbers or more, in- 
creases substantially in yield strength 
if held at 300 F for some hours. Thus, 
springs can be formed in this low-cost 
metal at a relatively low temper and 
then hardened—if the process is re- 
liable and controllable. More research 
will be done before commercial ap- 
plication is considered practical. 

Meanwhile, the metallurgists are 
puzzled as to why simple brass seems 
to behave like an age-hardening alloy 


New Die Casting Alloy Developed 


Development of a new aluminum 
die casting alloy with high yield 
strength was reported recently 10 
Metal Progress, May, 1950, by J. J. 
Warga, J. J. Preisler and S. B. Ashki- 
nazy, of Sperry Gyroscope Co. 

The material is being used in 4 
gimbal ring, a bracket used to sup: 
port a spinning gyroscope. Available 
aluminum die casting alloys had 10- 
sufficient yield strength, so the prob- 
lem was solved by adding silicon 
an aluminum-magnesium-zinc alloy 
previously used for investment cast 
ings. 

Called Sperry Alloy 37, the ne* 
material contains 4.3 silicon, 1.8 mag: 
nesium, 3.5 zinc, 0.1 copper, 94 
chromium, 0.3 iron, 0.4 manganes¢, 
0.03 nickel and 0.07% titanium 


MATERIALS & METHODS 
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New developments in high tem- 

rature materials were of consider- 
ible interest at two important techni- 
«al meetings held in April. Some of 
these papers, presented to the Electro- 
chemical Society in Cleveland and the 
American Ceramic Society in New 
York, are briefly summarized here. 





refractory Oxides and Carbides 


Results of an investigation of 
“Some Physical Properties of Eight 
Refractory Oxides and Carbides” for 

ible gas turbine application were 
reported to the ceramists by James J. 
Gangler, National Advisory Commit- 
ree for Aeronautics. Compositions in- 
duded beryllium oxide, magnesium 
oxide, stabilized (6% lime) zirconi- 
um oxide, zircon, boron carbide, 85% 
silicon carbide plus 15% boron car- 
bide, titanium carbide and zirconium 
carbide. Properties determined were 
short-time tensile strength at elevated 
temperatures, thermal-shock  resist- 
ance, coefficient of thermal expansion 
and density. 

Zirconium carbide had a short-time 
tensile strength of 15,850 psi. at 2200 
F, the highest measured at this tem- 
perature; however, it exhibited poor 
resistance to oxidation. Boron carbide 
had a short-time tensile strength of 
22,550 psi. at 1800 F, the highest at 
this temperature. Evaluation of the 
strength of boron carbide at 2200 F 
was unsuccessful. Boron carbide also 
had poor oxidation resistance and 
was among the worst materials in- 
vestigated in its ability to resist frac- 
ture by thermal shock. 

Titanium carbide had the best re- 
sistance to thermal shock and was the 
most promising of the light composi- 
ions investigated. It had strengths 
ot 15,850 psi. at 1800 F and 9400 psi. 


pat 2200 F. Hot-pressing of these 


bodies indicated that a density of at 


least 93% of theoretical density could 
be obtained. 


Cermets for Cathodes 


In “Refractory Cermets,” L. J. 
Cronin, Raytheon Manufacturing Co., 
described an investigation conducted 
0 determine the suitability of refrac- 
‘ory materials for use in special ther- 


monic cathodes. These cathodes are 


made from a mixture of oxides and 
Metal powders. Unlike other cath- 
Odes, hese cermet bodies can be 
tought to elevated temperatures by 
‘Npressing a voltage directly across 
he terminals. Resistivity can be 
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High Temperature Materials Hold National Spotlight 


varied at will by processing and com- 
position control. 

Requirements for the cermets are 
severe. Melting point of the body 
must be greater than 3270 F and op- 
eration conditions demand low vapor 
pressure, chemical stability, adequate 
thermionic and secondary electron 
emission, hot strength, and other fac- 
tors that will allow proper perform- 
ance in a vacuum device. In addition, 
the selected materials must lend them- 
selves to fabrication by powder metal- 
lurgical methods and subsequent as- 
sembly. All available substances were 
tested and satisfactory cermet bodies 
were developed to meet these require- 
ments. One of the most satisfactory 
materials contained 80 thorium oxide 
and 20% molybdenum. 


Oxide-Metal Materials 


L. D. Howrer, Jr., F. G. Veltz and 
J. W. Londeree, Jr., Rutgers Uni- 
versity, investigated “High Tempera- 
ture Bodies in the System MgO-TiN- 
NiO.” These components are united 
in a chemical bond which is con- 
tinuous between the oxide and metal- 
lic phases. Titanium nitride is intro- 
duced to serve as a bonding medium 
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through solution or by wetting. 
Nickel oxide is reduced to nickel 
metal during the firing operation, 
providing better metal distribution 
than does the addition of powdered 
nickel metal. 

Some properties of several of these 
bonded oxide-metal bodies have been 
evaluated. Thus, the density of these 
bodies is approximately one-half that 
of metals. Transverse strength of sev- 
eral bodies is comparable to a ma- 
jority of the refractory oxides and, 
upon oxidation, has been observed to 
increase as much as 50%. Thermal 
shock resistance appears to be good, 
but final appraisals will have to be 
made with larger specimens. 

A “Fundamental Study of Simple 
Metal-Ceramic Mixtures in Air at 
High Temperatures” was discussed by 
V. D. Fréchette and his Navy Project 
Staff, New York State College of 
Ceramics. Their studies have covered 
a variety of binary mixtures of cobalet, 


(Continued on page 104) 
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. combines the extensive experience and coordinated abilities of 
Republic’s Field, Mill and Laboratory Metallurgists with the knowl- 
edge and skills of your own engineers. It has helped guide users of 


Alloy Steels in countless industries to the correct steel and its most 
efficient usage ...IT CAN DO THE SAME FOR YOU. 
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Other Republic Products include Carbon and Stainless Steels — Sheets, Strip, Plates, Pipe, Bars, Wit 
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Most of the methods and techniques used in 
forming, machining, joining and finishing this 
increasingly important metal are conventional and 
can be mastered without too much difficulty. 


@ AS THE FIELD FOR high tempera- 
ture parts has expanded, the need for 
new structural metals has become in- 
creasingly apparent. Several high 
melting materials, previously consid- 
ered “minor metals,’ have been re- 
cently developed to the point where 
they now show considerable promise 
as useful engineering materials. One 
of these metals is molybdenum. 

Compared with other present-day 
metals, molybdenum has superior 
strength at temperatures above 1900 
F, as well as a high modulus of elas- 
ticity (almost 70% higher than that 
of steel). As with other metals, how- 
ever, inherently favorable properties 
are of use only if fabrication prob- 
lems are not too difficult. 

lt is with this important factor in 
mind that this article has been pre- 
pared. In this article, the forming, 
machining, joining and surface finish- 
ing characteristics of molybdenum 
will be discussed. A thorough knowl- 
edge of the possibilities and limita- 
tions of fabricating processes as ap- 
plied to molybdenum is a necessary 
prerequisite to the development of 


practical applications for this useful 
metal. 


Forming 
Most of the procedures in working 
and fabricating molybdenum are con- 


ventional, and can be mastered with- 
out too much difficulty. At the outset, 
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How to Fabricate Molybdenum 





however, one important characteristic 
of molybdenum must be kept con- 
stantly in mind; molybdenum should 
never be formed or bent in a chilled 
condition. Where the term “room 
temperature” is used in this article, a 
temperature of 70 F or more is meant. 
A few simple tests will quickly con- 
vince the reader of the substantial dif- 
ference in workability caused by the 
slight difference between 40 and 70 F. 

The lighter gages of molybdenum 
sheet, less than 0.020 in. in thickness, 
can be formed easily at room tem- 
peratures. Cross-rolled molybdenum 
sheet in this range of thicknesses can 
be bent to an angle of 180 deg. in 
any direction on a radius equal to its 
thickness. When material between 
0.020 and 0.040 in. thick is formed, 
the sheet should be warmed to a tem- 
perature of 200 to 325 F. Sheet 
heavier than 0.040 in. should be 
worked at 900 to 1000 F to avoid 
cracking. 

Punching and Shearing—The same 
general instructions given for form- 
ing are applicable to blanking, punch- 
ing or shearing; 2e., sheet thicker 
than 0.020 in. should be heated to 
temperatures which increase with 
thickness. In fact, it is good practice 
to keep the dies warm with a com- 
mon heat lamp or infra-red lamp. 
Dies should be kept sharp to avoid 
laminations and cracking of the mo- 
lybdenum sheet. 

Sheet of 0.050 in. and thicker 
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should not be sheared to finish dimen- 
sions, but should be sheared to within 
1/16 to 1/8 in. of desired dimen- 
sions, then edge machined. 

Because molybdenum is a valuable 
metal, fabricating procedures should 
be planned so that a minimum of 
scrap results. Molybdenum producers 
can assist users in designs of tools and 
dies and planning of methods for 
most effective and economical results. 

Drawing and Spinning—Wherever 
possible, molybdenum parts should 
be designed for finishing in one 
drawing operation, and the diameter 
of the cup after the first draw should 
be not less than 60% of the diameter 
of the original blank. The possibility 
of cracking increases considerably 
with each additional draw and, be- 
cause of this, parts should be de- 
signed for a minimum number of 
draws. 

Dies should be made of aluminum 
bronze or other material with a low 
coefficient of friction. If steel dies are 
used, they should be well lubricated 
with light oil. Low melting alloys can 
be used for experimental work or 
short runs. Rubber or pneumatic die 
cushions should be used where re- 
quired. 

Molybdenum can be spun by con- 
ventional techniques, using aluminum 
bronze tools, or other tools having a 
low coefficient of friction. Sheet less 
than 0.020 in. thick can usually be 
drawn or spun at room temperature, 
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Left: Molybdenum cones were deep-drawn from 0.062-in. sheet, the inside of the large diameter being machined to fit. Center: Part of 
this sheet cracked when bending was tried with sheet in chilled condition, though it bent easily when warmed slightly. Right: Support for 


molybdenum furnace liner was spun from 0.030-in. sheet. 


although it is better practice to heat 
the sheet and the dies to 200 to 325 
F. Heavier sheet must be heated for 
drawing, the temperature depending 
upon the thickness of the sheet and 
the amount of draw. It would be ex- 
tremely difficult to list recommended 
temperatures for all conditions, so 
that it is probably best to determine 
these temperatures experimentally. 

Molybdenum sheet can be heated 
to temperatures up to approximately 
750 F on a gas or electric hot plate 
without too much danger of oxida- 
tion, although thin sheet should not 
be exposed to air at this temperature 
for too long a time. When higher 
temperatures are required, the sheet 
should be heated in electric furnaces 
in an atmosphere of hydrogen or dis- 
sociated ammonia. It should be re- 
moved from this protective atmos- 
phere for as short a time as possible 
for working and, if further working 
is necessary, it should be returned to 
the furnace immediately. 

For drawing, spinning or severe 
forming operations, cross-rolled an- 
nealed sheet should always be speci- 
fied. Such sheet has been properly 
worked to impart the necessary duc- 
tility for forming in any direction. 

Annealing—Stresses induced by 
forming or drawing can be relieved, 
as with other metals, by annealing. 
The recommended annealing tem- 
perature is 1830 F, and the metal 
should be held at this temperature not 
more than 3 min. This time should 
not be exceeded, nor should the tem- 
perature be exceeded. Otherwise re- 
crystallization and embrittlement will 
occur, regardless of the type of heat- 
ing, or the type of atmosphere or lack 
of atmosphere. Molybdenum can be 
annealed at a lower temperature, 
which, of course, requires a longer 
time at heat, the time being depend- 
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ent upon the temperature. The lowest 
recommended temperature is 1355 F. 


Machining 


There has been some mention in 
the literature of “free machining” 
molybdenum. To use this term in 
comparison with free machining 
brass or free machining steel is de- 
cidedly a misnomer. 

The only property of pure molyb- 
denum which has any influence on its 
machinability is its grain structure. 
A molybdenum bar as sintered, i.e., 
with no working, has been found to 
be slightly more easily machinable 
than metal which has been worked. 
The proper structure of worked mo- 
lybdenum for best machining proper- 
ties is a uniform fine fibrous grain. 
The following information on ma- 
chining applies to properly wrought 
molybdenum. 

The machining characteristics of 
molybdenum cannot be compared 
easily to those of other metals. Per- 
haps the nearest comparison that 
could be made is SAE 1040 or 1045 
steel which has been heat treated to a 
hardness of 30 Rockwell C. Such a 
material would have machining char- 
acteristics generally similar—but only 
generally similar—to those of molyb- 





denum. 


Molybdenum machines with the 
crumbling chip, which is character- 
istic of hardened SAE 1040 steel. 
Although it is possible to machine 
molybdenum with high-speed steel 
tools, tungsten carbide tools are rec- 
ommended. Satisfactory results are 
obtained with Grade 2A5 Vascoloy- 
Ramet tools. 

Turning and Milling—For inside 
and outside turning, tools should be 
ground to angles and rakes similar to 
those used for cast iron. Correct tool 





Sharp angle at the bottom would have been difficult if part had been drawn. 


shapes are illustrated in “Machinery’s 
Handbook” and in the literature of 
carbide tool manufacturers. Speeds up 
to 100 ft. per min., with a depth of 
cut up to in, are satisfactory for 
rough turning. The feed should be 
0.015 in. For finishing work, speeds 
up to 100 ft. per min., with a depth 
of cut of 0.005 in. to 0.015 in., and 
a feed of 0.005 in. to 0.010 in., should 
be used. It is important in turning 
that the depth of cut always be 
greater than 0.005 in. If the depth of 
cut is less, tool wear will be excessive. 

Sulfur-base cutting oil should be 
used as a lubricant for roughing cuts, 
and kerosene or sulfur-base cutting 
oil should be used for finishing work. 
If lubricants are not used, tool wear 
will be excessive. 

Molybdenum has a tendency to 
chip while being machined, and care 
must be taken to prevent this. Work 
should be firmly chucked, tools rigidly 
supported, and machines should be 
sufficiently powerful and free from 
chatter or backlash. 

Face milling is not generally rec- 
ommended. It can be done when 
necessary, however, by the use of car- 
bide-tipped cutters. The speeds and 
depth of cut should be similar to 
those used in lathe turning, except 
that the depth of cut should not ex- 
ceed 0.050 in. 

Molybdenum plates can be edge 
machined. In fact, plates thicker than 
0.050 in. should be edge machined 
rather than sheared to finished dimen- 
sions. This work can be done either 
on a shaper or milling machine, and 
the machining should be done al 
the edge, rather than across the ed 
The molybdenum should be clas; 
between steel plates while being ! 
chined to avoid chipping the edges 

Drilling, Threading and Tappi 
—Molybdenum can be drilled with 


MATERIALS & METHODS 
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Left: Molybdenum clamping screw for furnace electrode was machined from 0.725-in. rod. Thread was cut with single point tool (no sharp 
point on end) on engine lathe, and square end was milled. Right: These parts were hot blanked from heavy sheet. Larger holes are punched, 
smaller ones drilled or drilled and countersunk. Two pieces at lower left are made entirely by machining. 
















































high-speed steel drills, although car- 
bide drills are recommended for deep 
drilling. When using high-speed steel 
drills, the speed should be 30 to 35 
ft. per min. with a feed of 0.003 in. 
A sulfur-base cutting oil should be 
used for all drilling, tapping or 
threading. 

Some difficulty may be experi- 
enced in threading or tapping. The 
thread depth should not be more than 
50 to 60% because of the tendency 
of molybdenum to chip. Rethreading 
or tapping should not be attempted 
at any time. 

Molybdenum can be roll threaded. 
In this operation, the molybdenum 
stock and the die should be heated to 
approximately 325 F. It is neither 
necessary nor desirable to heat molyb- 
denum beyond this temperature, since 
it attains ample workability at that 
point. Molybdenum can be heated to 
this temperature in air without dan- 
ger of oxidation. 

Grinding—In grinding, moiybde- 
num behaves in a manner comparable 
to cast iron. Aluminum-oxide, silica- 
bonded wheels have proved satisfac- 
tory for most purposes. A 60-grit 
wheel, such as Norton No. 3860, is 
suitable for most grinding. When a 
line finish is desired, a finer grit wheel 





Anodes for electronic tubes (made from 0.006-in. sheet) are seam brazed under water with 
tantalum foil. Reinforcing ribs are rolled in after brazing and cap is fastened with spot welds. 


can be used, but wheels of a grit finer joined by riveting (headed molybde- silver solder are encountered, tanta- 
than 80 tend to load rapidly and re- num rivets are available) or brazing, lum foil of approximately 0.001-in. : 
quire frequent dressing. and sometimes by welding. thickness is an excellent brazing me- | 
Wheel speeds for either cylindrical Brazing—Brazing operations for dium. Brazing should be done under 
or surface grinding should be about relatively thin sheet can be done in a water to prevent oxidation of the | 
600 ft. per min. For cylindrical spot or seam welder, using copper or tantalum foil. | 
grinding, the work speed should be silver solder as the brazing medium. Heavier sections of molybdenum 
“0 to 300 ft. per min., and the depth If all parts are well cleaned, no flux can be brazed in hydrogen atmos- 
of grind not more than 0.0002 in. is necessary. Copper alloy electrodes phere furnaces without the use of a ! 
For best results, molybdenum should can be used in the welding machine, flux. Experimental copper or silver 
ilways be ground with plenty of cool- but tungsten-faced electrodes are bet- solder brazes can be made with a 
” ter. torch, but a flux must be used, and | 
Joi ing For electronic tube parts, or other the results are largely dependent upon 
. applications where temperatures be- the experience and skill of the op- 
Molybdenum parts are commonly yond the melting points of copper or _ erator. 
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Molybdenum parts for electronic tubes are usually blasted with steel grit to provide greater radiation surface. Blasting nozzle is kept at 


an angle nearly tangential to the work to produce fine “whiskers” 


W elding—Molybdenum can be re- 
sistance welded. The preferred meth- 
od is to stamp or roll a series of ser- 
rations or dimples in one of the sheets 
to be joined, thus providing a num- 
ber of projections at which welding 
will be localized. The resultant weld 
structure is somewhat brittle. 

Spot welds of fairly satisfactory 
quality can be made if the surfaces of 
both sheets to be joined are etched. 
Any molybdenum sheet to be brazed 
or welded should be thoroughly 
cleaned of grease and oxide immedi- 
ately before joining. 

Only welding equipment with pre- 
cise controls should be used, as excess 
heating will result in extremely brittle 
welds. Current values and timing are 
best determined by experiment. Elec- 
trodes should be kept clean and well- 
dressed. 


Surface Finishing 


Ordinary cleaning and degreasing 
of parts made from molybdenum 
sheet present no special problems, 
and conventional methods and mate- 
rials can be used. 

Chemical Cleaning — Electronic 
tube parts, which must be chemically 
cleaned, require somewhat more care- 
ful treatment. The hot chromic acid 
cleaning solution commonly used for 
cleaning glass is recommended. A 
saturated solution of potassium di- 
chromate in hot concentrated sulfuric 
acid can be used, but chromium tri- 
oxide is preferred to potassium di- 
chromate because its use eliminates 
the possibility of potassium residues 
in crevices of fabricated parts. This 
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cleaning solution should be used at 
194 F, and should be kept red at all 
times. When the liquid becomes 
muddy or turns green, it should be 
discarded. 

After the chromic acid wash, the 
parts should be thoroughly rinsed, 
preferably with hot distilled water. 
If running distilled water is not avail- 
able, three dip washes will suffice, but 
it is important that all cleaning solu- 
tion be removed. Electropolishing for 
bright finish can also be done in a 
chromic acid solution. 

Etching and Polishing — Etching, 
in preparation for resistance welding 
or brazing with tantalum foil, is ac- 
complished by immersing the molyb- 
denum sheet for 10 sec. at 194 F in 
the following solution: 


Sulfuric acid concen. .... 5 gal. 
Peres 375 g. 
Hydrofluoric acid ....... 1 qt. 


Nitric acid concen. ... 1/10 qt. 


The sheet should then be immersed 
in the chromic acid cleaning solution 
previously described until the blue 
oxide disappears. 

For metallography, molybdenum 
can be polished with emery to No. 
000 levigated alumina, and then 
etched with alkaline potassium ferri- 
cyanide. Etching and polishing should 
be repeated until grain boundaries 
appear. 

Grit Blasting—Molybdenum parts 
for electronic tubes are often blasted 
with steel grit to provide greater radi- 
ation surface. The recommended pro- 
cedure is a blast of a few seconds 
with No. 90 steel grit at a pressure 
of 20 to 40 psi., followed by thorough 


rather than mere indentations. 


cleaning in hydrochloric acid to re- 
move iron particles. Sand, alumina, 
silicon carbide or other abrasives 
should not be used because they be- 
come embedded in the molybdenum 
and cannot be removed with any 
chemical treatment which would not 
damage the metal. 

Since the purpose of grit blasting 
is to increase the amount of surface 
per unit of area, the blasting should 
be done in the manner which will 
produce fine “whiskers” rather than 
mere indentations on the surface 
Sharp particles of grit will do this, 
while dull ones merely indent the sur 
face. To achieve best results, the 
blasting nozzle should be held at 
angle nearly tangential to the work, 
rather than perpendicular to the work. 

Molybdenum parts for electronic 
tubes are often “hydrogen-fired” be 
fore assembly into the tube. The pur- 
pose of this operation is to reduce 
oxides and make a chemically clean 
component. The operation also re- 
lieves cold strains and set dimensions. 
The temperature range for hydrogen 
firing is usually 1470 to 1830 F, and 
the time is 10 to 30 min. Pure, dry 
hydrogen gas is recommended. Dis- 
sociated ammonia can be used if no 
further forming is to be done, but 
precautions must be taken to see that 
no free ammonia is present in the 
atmosphere. Fired parts, of course, 
must be cooled in the same protective 
atmosphere. Small parts are often 
loaded into trays or boats made of 
molybdenum sheet. These are easily 
made by the user or can be ordered 
from a supplier. 
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An interesting group of case 
histories shows that the micro- 
scope is an invaluable trouble- 
shooting tool which can quickly 
and cheaply help find the answer 
to many material difficulties. 


@ THE MICROSCOPE IS NOT only a 
research tool. It is also an important 
production aid. 

There is probably no position more 
interesting than that of the engineer 
or metallurgist who is called upon to 
explain why materials, parts or proc- 
esses that worked yesterday do not 
work today. In such a job the micro- 
scope is an indispensable instrument 
which tells quickly, easily and cheaply 
whether hunches are right or wrong. 
It also gives suggestions where intu- 
ition fails. Seldom indeed does the 
careful observer leave the instrument 
without knowing a great deal more 
about the material under considera- 
tion than when he first sat down. 

The following cases of “in plant” 
troubles—failures of materials, parts 
or processes to work as they should— 
are drawn from experience. In some 
cases, trouble was caught before it 
occurred. In other cases, the micro- 


Materials Problems in Production 


Solved with Microscope 





scope provided the immediate expla- 
nation for the trouble and, once this 
was understood, the difficulty was 
easily remedied. 

Incomplete Forging—The material 
illustrated below was specified as 
a high strength aluminum alloy forg- 
ing to be used in a critical airplane 
landing gear part. Since the airplane 
was an experimental model, and it 
was uneconomical to make forging 
dies to strike out the few parts re- 
quired, a few large forged billets were 
obtained and the parts “hogged out.” 
When the nearly finished parts 
cracked open spontaneously during 
machining, the project engineer be- 
came alarmed and called for help. 

The microscope quickly supplied 
the answer. The photomicrographs 
below give a comparison of the struc- 
ture developed near the surface of the 
billet and that of its center. The prac- 
tically undisturbed grain structure, re- 
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sidual coring and lack of breakdown 
of eutectic in the right photograph 
all show what little effect forging had 
produced in the center of this large 
billet. Physical properties of this ma- 
terial would naturally be inferior to 
those of properly forged metal—sufh- 
ciently inferior to warrant suspicion 
of failure in service, especially in air- 
craft design where weight require- 
ments necessarily reduce safety fac- 
tors. 

Spontaneous failure in the billet 
was unquestionably the result of in- 
ternal stresses, probably induced by 
the non-uniform forging operation. 
Because this fault was inherent in 
large billets, it was recommended that 
design of the part be altered to per- 
mit bolted segments of smaller forged 
stock in the experimental part. This 
was done and the craft was built and 
flown without incident, at least so far 
as this part was concerned. 














Dimpling Troubles —New high 
strength aluminum alloys, during the 
first months of their use, brought 
fresh problems to fabricating plants. 
Flush-rivetted skins of such material 
proved difficult to “dimple,” 2e., 
punch in the recessed hole which re- 
ceives the rivet used as a fastener. 
Methods engineers devoted consider- 
able time and effort to establishing a 
sound dimpling method. When they 
thought they had one, they brought 
their product to the laboratory for a 
check. It was a good thing they did 
so. Left shows what had happened 
inside the sheet; the ductile cladding 
(nearly pure aluminum) concealed 
virtually complete internal shear. The 
methods men returned to their stud- 
ies. 

They were back again in a few 
weeks to demonstrate that the prob- 


lem was solved. In a sense it had 
been; the dangerous internal shear 
was entirely absent. Right shows, 
however, that their method was still 
unsound because the corrosion re- 
sistant cladding had been stripped 
away from the area surrounding the 
rivet head. 

A metallurgist can sometimes make 





enemies this way. It is more pleasant 
to blame a supplier for your troubles, 
if you can, and avoid hurt feelings 
around the plant. This usually hap. 
pens often enough to please the most 
vindictive types.. In the next four 
cases, the hot coals were heaped on 
the heads of careless suppliers or sub- 
contractors. 








Poor Casting Technique —Com- 
plete service failure of a critical mag- 
nesium alloy casting was caused by 
the micro-shrinkage cracks and por- 
osity shown here. This discovery re- 
sulted in a change in casting tech- 
nique and also in the X-ray technique 
which, until then, had been used to 
inspect the parts. 























Unsound Material—The sheared 
bolt head, illustrated at left, in- 
volved many telephone calls and 
much material tracing to pull un- 
sound parts from stock. Such a con- 
dition can wreak havoc in a plant if 
not soon corrected. The comparison 
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of the structure of the sheared bolt 
head, center, with that of a sound 


bolt head, right, made it clear that 


failure could be attributed to large 
grain size and numerous inclusions 
in the bolt material. 
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Forming Fatlures—In this case, 
sheet steel bought for forming into 
shapes had to be returned to the sup- 
lier. As shown here, it was dirty 
steel. But the shop man was puzzled 
over why he could make good pieces 
one time and bad pieces another time, 
when he used the same sheet, same 
forming dies, “same everything.” And 
everything was the same except that 
some of the pieces were blanked out 
with the inclusions running across the 
bending axis, and some with the in- 
clusions along the bending axis. In 
the latter instance, failure was imme- 
diate and unmistakable. 
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Annealed Bolts—-Another ciear case 
of a vendor's carelessness, com- 
pounded in this instance by slack in- 
spection procedure, is shown here. 
The bolt shown had failed in service 
and had been returned from the field 
for study. The blueprint specification 
called for heat treated alloy steel 








bolts, hard chromium plated. As the 
photomicrograph demonstrates, the 
plater had done an excellent job, 
but the heat treater had not been 
given a chance. Many of these fully 
annealed bolts found their way into 
service and were replaced in the field 
as failure occurred. 





Aluminum Pitting—Opportunities 
to play detective are numerous, but 
occasionally a particularly interesting 
case arises in which the metallurgist, 
with a single glance at the specimen 
on his microscope, is able to work 
seeming miracles. 

\ good example was provided as 
the result of an epidemic of pitting 
on aluminum sheet in a heat treating 
department. The offending sheet had 
been solution heat treated in molten 
nitrate salt baths, as had been the 
custom, but suddenly the department 
tound itself unable to turn out clean 
work. Analysis of the bath and a 
check of the pyrometers showed 
everything to be in order. 

fter looking briefly in the micro- 
scope, however, the metallurgist was 
abie to advise that the degreasers be 
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cleaned out and checked; and his di- 
agnosis was proved correct. Grease 
and organic material remaining after 
poor cleaning caught fire upon im- 
mersion of the sheet in the fused 
nitrate salts. Although the flames 
could not be seen, the results of the 
burning and eutectic melting which 
lined the pits were unmistakable un- 
der the microscope. 

It has been suggested here that the 
use of a microscope and a cultivated 
eye will go a long way in the solution 
of plant production problems. Some 
elementary problems and solutions 
have been presented. As the eye be- 
comes better and better trained to 
notice what it sees, more and more in- 
formation will be wrung from photo- 
micrographs and more subtle prob- 
lems unraveled. 
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New Type of Stainless Steel Powder 


Develops High Green Strength 


by GEORGE STERN, Director of Research, American Electro Metal Corp. 


@ GROWTH IN POWDER METAL- 
LURGY, as measured in terms of 
tonnage consumed, has been rapid in 
the field of iron and copper-base 
parts. That an equally rapid pace has 
not been set in the field of stainless 
steel parts can be attributed to several 
obstacles that beset the powder metal 
parts producer when he tackles this 
alloy powder field. These are: 

(1) Poor moldability of available 
stainless steel powders. 

(2) High purity, low dewpoint 
atmospheres required in sin- 
tering. 

(3) High sintering temperature, 
about 2372 F, required to ob- 
tain reasonably good physical 
properties. 


This article describes two grades of 
stainless powder made by a new 
method. One is essentially a 14% 
chromium, balance iron, referred to 
as Grade 140; and the other a 17 to 
18 chromium, 8 to 9% nickel com- 
position, referred to as Grade 188. 
While it is not claimed that these 
powders can be sintered at lower 
temperatures, nor that they do not re- 
quire high purity, low dewpoint at- 
mospheres, it can definitely be stated 
that these powders have good green 
strength and moldability. In addition, 
by sintering in gettered boats, some 
of the objections to low dewpoint, 
high purity atmospheres can be over- 
come. 

While these powders are still in 


Table I—Characteristics of Two Grades of Stainless Powder 














Property Grade 140 Grade 188 
Apparent Density 2.56 g./cc. | 2.28 g./cc. 
Flow 30.3 sec./50 g. 34.4 sec./50 g. 
Screen Analysis 

— +4100 8.5% | 1.0% 
-100 +150 35.5 35.5 
-150 +200 28.0 | 27.0 
-200 +250 10.0 9.0 
-250 +325 | 9.5 
—325 os | 18.0 

Chemical Analysis 
Cr 14.5% 17.9% 
Ni 8.6 
Cc 0.04 








Table 11—Transverse Rupture Strengths of Green Bars of 
Various Stainless Powders 











Transverse Rupture Strength, Psi. (Average of 2 Bars) 
Compacting aaa ' - 
Pressure Grade 140 Grade 188 Commercial #1 | Commercial #2 
25 Tsi. 1708 841 73 299 
35 Tsi. 2855 2013 157 580 
45 Tsi. 4580 3030 350 859 
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Out of the continuing search 
for alloy steel powders that 
can be readily molded and 
that have adequate green and 
sintered strengths has come 
a promising new group of 
stainless powders. 





the development stage, it is felt that 
they will permit production molding 
of complicated parts having good 
green strength and adequate sintered 
strength. 


Properties of the Stainless Powders 


The characteristics of both types of 
powders as prepared by this method 
are summarized in Table I. The low 
carbon contents of these powders is 
believed to be a particular advantage 
where corrosion resistance is a major 
consideration. The screen analysis 
can, of course, be varied to provide 
more —325 mesh material, if desired. 

Figure 1 shows characteristic par- 
ticles of Grade 140. The equi-axed 
sponge-like particles shown are a pat- 
ticular advantage of this type of pow- 
der since powders exhibiting this type 
of structure are generally easy to 
mold and have good green strength. 

Green Strength—In order to evalu- 
ate green strength, bars measuring 
114 by 7/16 in. were pressed in a die 
using no lubricant and broken in a 
transverse rupture test. For com- 
parison purposes, two commercial 
grades of stainless powder of approxt- 
mately 18 chromium, 8% nickel com- 
position, and also all —100 mesh 
screen size, were evaluated for trans- 
verse rupture strength. The results 
obtained on green bars of these four 
types of stainless powder, pressed at 
25, 35 and 45 tsi., are summarized in 
Table II. | 

The transverse rupture strength o! 
green bars is far superior for grades 
140 and 188 when compared with 
other commercial grades of stainless 
steel powders. Comparing Grade 188 
with the commercial grades of similar 
composition, its green strength 4s 
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Table 111—Properties of Stainless Powders As-Pressed and Sintered, and As-Pressed, Sintered, 


Repressed and Resintered 





— 






































Sinter Resinter 
Press Sinter | Dens., | Repress, | Resinter Dens., Rock. Yid. Pt., Ult. Tens., | Elong. in 1 | Red. 
Ta | Shrink, % | G./Ce. | Tsi. | Shrink, % | G./Ce. | Hard. F Psi. Psi. In.,% | Area, % 
gee Grade 140° 
‘ | 82 5. vant 7a vs 37.5 21,600 26,450 8.5 4.1 
z | _ = 35 1.7 | 6.70 71.5? 26,900 45,000 | 20.5 19.0 
3 | 65 6.36 -- -- — 57 21,900 30,250 7.8 4.3 
35 —- —e 40 1.0 6.92 80.5? 31,900 48,650 18.5 15.8 
45 4.6 le pega Be i 63 25:500 | 39,950 13.5 8.7 
4 OI —_ — 45 1.1 7.00 83.5? 32,700 49,100 22.0 19.8 
we Grade 188° 
44 a8 a —_ — 47.5H | 10,300 14,325 | 5.0 2.5 
- ee oo 35 0.3 6.01 83 | 19.075 | 27,250 | 68 4.0 
35 53 | 557 | — _ — | 4S) 960 ee 1 321. 28 
Ss | = |i. | @ ) a2 > oe 90 | 19,975 | 31,800 11.8 5.6 
5 | 6.0 | cae teom | oe |. Ge. ek ok a oe 8.0 3.8 
se | — | — “S | 82.) 66. Ss | 21,450 | 36,150 12.3 5.7 
‘Saal cal density =7.75 g./ce. 
vasured on B scale and converted to F reading. 
retical density =7.93 g./ce. 
50 
measured by transverse rupture is 
sen to be about three times as great 2 40 
1s the best commercial grade. - 
Properties of Pressed and Sintered ? 
Compacts—To evaluate pressed and £ 
sintered compacts of these stainless 230 
powders, bars measuring 3 by 12 by 2 : 
) in. were pressed using double ac- 2 < 
tion pressing at 25, 35 and 45 tsi. and £ < 
sintered at 2372 F for 1 hr. using a $ 
hydrogen. Because the dewpoint of < 3 
the hydrogen inside the furnace was . 2 
poor, it was therefore necessary to use Fu Me 
i gettering technique, whereby the 5 
tual work was enclosed in an In- 4 
conel box formed by placing a rec- rae, AR TE 5 
ungular covering box inside of a r ak li ie edn to 
70 80 90 100 


lightly larger supporting box. The 
space in between the cover and sup- 
porting box was filled with a 50-50 
mixture of 100 mesh alundum and 
5-75 ferrochrome (25 Fe, 75% Cr). 
All hydrogen coming in contact with 
the bars had to first pass through this 
seal of alundum and ferrochrome, and 
this mixture thus “gettered” or re- 
moved oxygen and water vapor, pro- 
viding a very dry pure hydrogen in- 
side the box and in contact with the 
work, 

A duplicate set of sintered bars 

were re-pressed at 35, 40 and 45 tsi., 
respectively, and resintered for an ad- 
ditional hour at 2372 F. 
_ The pertinent test results obtained 
‘rom standard tensile bars (1-in. gage 
eagth, 0.250-in. dia.) are summa- 
ized in Table III and Figs. 2 and 3. 
the results show that: 

Grade 140 develops higher 
es and superior physical prop- 
than Grade 188 for equivalent 
ig and sintering treatments. 


(7 
lens 

erties 
press 
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Fig. 1—Equi-axed sponge-like particles as 
shown here, are characteristic of the new 
stainless steel powders. (30X) 


(2) A commercially feasible cycle 
consisting of pressing at 35 tsi. fol- 
lowed by sintering 1 hr. at 2372 F 
develops an ultimate tensile strength 
in the case of Grade 140 of 30,250 
psi. and an elongation of 7.8%. For 
Grade 188, treated similarly, these 
properties become 19,875 psi. ulti- 
mate tensile strength and 6.0% elon- 
gation. 

(3) Where repressing and resin- 
tering are applied, the physical prop- 
erties are appreciably improved. Thus, 
for the same bars pressed at 35 tsi. 
and sintered 1 hr. at 2372 F, repress- 
ing at 40 tsi. followed by resintering 
for 1 hr. at 2372 F results in increas- 

















Density, Percent 


Fig. 2—Variation of mechanical properties 
with density for Grade 140. 
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Fig. 3—Variation of mechanical properties 
with density for Grade 188. 
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Fig. 4—-Stainless steel powder infiltrated 
with silver. 





Fig. 5—Stainless steel powder infiltrated 
with copper. 


ing the ultimate to 48,650 psi. and 
the elongation to 15.8% for Grade 
140, and these properties to 31,800 
psi. ultimate and 11.8% elongation 
for Grade 188. 

These bars were also tested for 
salt spray resistance after sintering 


and found excellent in this regard. 
They were also found resistant to 
30% HNOs cold or hot. Their cor- 
rosion resistance is comparable to 
type 430 steel for Grade 140, and 
type 302 steel for grade 188. 

It should also be mentioned that 
while the Grade 188 powder is mag- 
netic as prepared, it is nonmagnetic 
and completely austenitic after sin- 
tering 1 hr. at 2372 F. 


infiltrated Stainless Powder 


These stainless steel powders can 
be infiltrated with silver or copper, 
and the resulting properties indicate 
possible use for special applications. 
Bars pressed at 25, 35 and 45 tsi. 
from Grade 140 stainless powder 
were infiltrated with pure fine silver 
at 2228 F for 1 hr. in dry hydrogen. 
The bars were infiltrated in the green 
condition, that is, without prior sin- 
tering. The properties obtained are 
summarized in Table IV. 

The values indicate a material of 
good physical properties that can be 
made by infiltration in commercial 
furnaces and atmospheres. The salt 
spray resistance of this silver infil- 
trated Grade 140 material is excellent 
and the material should prove inter- 
esting for bearing and contact appli- 
cations. Fig. 4 shows a photomicro- 
graph of silver infiltrated Grade 140 
stainless, and it is interesting to note 
that the silver shows no evidence of 
alloying with the stainless powder. 

Grade 140 stainless powder was 
also infiltrated with copper, with and 
without presintering. Where presin- 
tering was performed it was carried 
out at 2372 F for 1 hr. in dry hydro- 
gen and infiltration was carried out at 


2192 F for 1% hr., also using dry 

; iy 
hydrogen. The physical propertie, 
obtained with copper infiltration 9, 
Grade 140 powder are summarized jp 
Table V. 

It can be seen that sintering prio, 
to infiltration helps the elongatiog 
and reduction in area considerably fo; 
the case of copper infiltration. This js 
in consequence of the better bond; 
established between the - stainless 
powder particles as a result of prio; 
sintering. The salt spray resistance of 
this material is good, and the physi. 
cals obtained with only 25 tsi. com. 
paction using presintering are 1(). 
800 psi. ultimate and 5.5% elonga. 
tion. 

Fig. 5 shows a photomicrograph of 
a copper infiltrated Grade 140 mate. 
rial. The shape of the stainless par. 
ticles is quite rounded, probably in 
consequence of the solubility between 
copper and the grade 140 material, 
This differs markedly from the case of 
silver infiltration, where solubility js 
negligible. This also explains the 
fairly low resistivity values in the 
case of silver infiltration, making the 
silver infiltrated material suitable for 
contact purposes. 
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Table 1V—Properties of Silver-Infiltrated Green Bars Pressed from Grade 140 Stainless Powder 









































| Green | Infil. |  Resis. | a ult. | % | % Rock. Inf. | Salt 
Press, | Dens., | Dens., | Microhm- | % | Pt., Tens., | Elon., | Red. Hard. Shrink, | Spray 
Tsi. G./Ce. | G./Ce. Cm. | IACS Psi. Psi. lin. | Area F % | Resistance — 
25 | 5.47 | 7.59 17.9 9.6 22,800 37,000 93 | 10.5 63 | 442 |. Excellent 
35 | 5.99 | 7.98 19.6 8.7 27,000 39,600 10.5 | 99 75.5 1.28 | Excellent 
a | 428 «| «792 22.4 7.6 34,450 | 47,000 11.5 12.2 83.5 0.79 Excellent _| 
Table V—Physical Properties of Copper Alloy Infiltrated Grade 140 Stainless 
Press, Green | Sinter | = Inf. Yid. Pt., Ult. Tens., % Elon., | Red. Rock. 
Tsi. Dens. Sinter | Dens. | Dens. Psi. Psi. T In. | Area % Hardness _ 
25 . 2 ee | 78,400 78,400 | 1.0 | 0.81 B 99 
35 | 6.01 | — — | 7.90 98,200 102,000 ee ee B 102 
45 ma *: eae — | — 7.80 98,350 99,700 1.8 | 1.61 B 103.5 
25 | «(5.66 2372F | 6.45 7.89 84,900 102,800 S| 83 B 102 
1 hr. 
35 | 5.98 2372F | 6.68 7.95 87,700 105,250 6.3 8.3 B 100 
1 hr. | 
45 6.24 2372 F 6.90 wo | 93,250 102,500 » Be | 6.0 B 97. 
1 hr. es 
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This unique method of 
velding, in which the 
electrode touches the 
work at all times, can 
be used on mild and low 
alloy steels, and offers 
anumber of advantages 
over conventional arc 
welding. 





¢ A FEW YEARS AGO there was in- 
troduced in Europe a method of metal 
welding which came to be known as 
contact arc welding. This method of 
welding is now being exploited in the 
United States by North American 
Philips Co., Inc. Where it is appli- 
cable, contact arc welding seems to 
offer a number of advantages over 
conventional arc welding. 

The process derives its name from 
the fact that the electrode is kept in 
contact with the work at all times. 
Among other things, this method of 
welding eliminates the need of main- 
taining a specified length ofarc. Suc- 
cess of contact arc welding is attained 
through extremely heavy coatings on 
the rods. The coatings contain steel 
powders, which serve two functions. 
steel powders in the coatings prevent 
the heavy coatings from depositing 
undue amounts of slag in proportion 
(0 metal deposited. In addition, the 
steel powders provide sufficient elec- 
ical conductivity in the coating to 
establish an arc. It is not necessary 
(0 strike an arc, because of this “self- 
starting” action. Likewise, the action 
ot the Coatings is automatic in restart- 
ng after interruption in welding. 

At present electrodes are available 
in three types. The C-18 is a deep 
penetration electrode of the A.W.S. 
E-6012-13 class, and the C-19 is a 
medium penetration electrode of the 
same A.W.S. class. The C-20 rod 
Meets specifications for the A.W.S. 
E-6 0 class electrode. Physical prop- 
erties of the welds produced by con- 


‘act electrodes equal or exceed those 
of standard A.W.S. electrodes of cor- 


Speed and Uniformity in Joining Steel 
Provided by Contact Welding 


by T. C. DU MOND, Editor, Materials & Methods 


responding classes. All three types of 
rods can be used with a.c. or d.c. cur- 
rents with standard equipment and 
accessories. 

Although contact arc welding elec- 
trodes cost more than standard coated 
welding rod, the added cost is often 
overcome by the increased speed of 
welding. In other words, more feet 
of welding can be completed per 
hour. This has been borne out by 
both laboratory and production tests 
of several companies which have in- 
vestigated contact arc welding. In ad- 
dition to actually welding faster line- 
arly, more metal can be deposited in 
one pass; therefore less passes are 
needed to complete a joint. The in- 
crease in speed over conventional 
welding is due to two factors. Higher 
currents are used with contact elec- 
trodes than would be used with stand- 
ard electrodes of similar size, and 
higher arc voltages result from the 
cupping action of the contact elec- 
trode coatings. The following table 
shows recommended current ranges 
for electrodes of the C-20 class: 


Diameter, Length, W elding 
In. In. Current, Amp. 
5/32 18 200-250 
3/16 18 275-350 
1/4 18 350-500 
5/16 18 450-600 


Arc action on the contact elec- 
trodes results in a deep cup being 
formed in the heavy coating. This 
deep cup provides a weld deposit that 
is of high quality, because the deep 
cup shields the molten metal momen- 
tarily and prevents the absorption of 



























































NORMAL WELDING 


Diagramatic sketches show essential differ- 
ences in the arcs in contact and conven- 
tional methods of welding. 


WELDING 


Fillet welds are readily made by contact welding. Left, cross-section of a fillet weld made in vertical down position; right, a 27-in, | 


fillet weld deposited with a 5/32-in. contact electrode. 





Top, butt joint in %-in. plate welded with 

Y%4-in. E6020 electrode, using five layers. 

Bottom, same joint welded with 1%4-in. con- 

tact 20 electrode, using only three layers. 
Time saving: 60%. 
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Contact welding electrodes can be used 

for spot welding. Sketch illustrates method 

and photograph shows two strips spot 
welded by this means. 


excessive nitrogen. This same deep 
cupping action is responsible for 
other advantages of contact arc weld- 
ing. Not the least of these advantages 
is a considerable reduction of weld 
spatter over that resulting from stand- 
ard arc welding. 

Contact arc welding can be carried 
on in all positions and can be done 
without changing current for various 
positions. Because it is only necessary 
to maintain contact between the elec- 
trode and the work, welding with this 
type of rod can be done blindly as 
well as in restricted space. The ease 
of welding by the contact method 
often permits the use of less highly 
skilled labor because no specified arc 
length is necessary and weaving is 
not required. Uniformity of weld is 
easily maintained, because there is no 
variation in arc length to inject an- 
other control factor into the weld. 

In the vertical down position, con- 
tact arc electrodes deposit welds of 
deep root penetration and sufficient 
throat thickness to provide joints of 
high strength and reliability. This 


type of welding is made possible }y 
the cupping action of the electro 
coating, plus the fact the extra met 
is provided by the coating. 

The fact that higher speeds a 
maintained is important where dis 
tortion might be a problem. For a. 
though there is a good penetration ¢ 
weld metal into the base metal 
heat-affected zone is not so great. A 
other contributing factor is the fewe 
passes. fequired to complete a weld 
Distortion has been figured as rough 
proportional to the number of passe 
required to fill a joint. 

The electrode does not freeze to the 
work; therefore contact welding ele: 
trodes can be used for spot welding 
Sheet from 1/32- to 4%@-in. thick has 
been joined in this manner. Likewise 
a thin sheet can be joined to plat 
without difficulty. When two pieces 
are in contact, the electrode is placed 
perpendicularly on the top shee 
When the arc starts, the electrode 's 
pushed lightly through the top sheet 
The electrode tip comes in contac 
with the lower sheet or plate. As soot 
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,s the interfaces are molten the elec- 
rode is withdrawn and the void filled. 

One type of welding on which con- 
act arc welding is proving highly 
satisfactory is the horizontal-vertical 
rype. Usually on this class of welding 
there is a tendency for the weld bead 
10 sag. Contact electrodes produce 
symmetrically shaped beads. The 
molten metal is supported by the 
deep cup in the electrode as well as 
through the concentrated blowing ac- 
rion of the arc. 


| Test Results 


Several steel fabricators who nor- 
mally use welding in their production 
have tried contact welding for the 
purpose of comparing this method 
with their present methods. 

Here are some typical comparisons: 

In boiler manufacture the job was 
that of welding the wrapper to the 
furnace at the mud ring. Established 
procedure involved the use of a stand- 
ard 14-in. E 6020 electrode with 300- 
amp..current. The welding required 
22.6 min. Using a %4-in. contact 
electrode (C-20) with 400-amp. cur- 
rent required only 12.0 min. to com- 
plete the weld. The saving represents 
a saving in standard minutes of 88%, 
or a direct labor saving of 47%. 

In another job, involving an un- 
beveled groove weld in 5/16-in. plate, 
a 3.6-ft. long weld required 14.8 min. 
when produced by E6013 and E 6020 
electrodes. One contact arc welding 
procedure did the job in 8 min. and 
a second in 7 min. These are savings 
in direct labor time of 46% and 
53%, respectively. 

Still other test comparisons were 
made between two contact electrodes 
and a standard E 6020 electrode. The 
test involved making a T-joint on 
plate 4 by 3% by 2 in. depositing 
)/16-in. horizontal fillets on each side 
of the joint. The current was 425 
amp. a.c, 

In making a downhand butt joint, 
4)-deg. included angle, 1-in. plate 
was welded with conventional and 
contact electrodes, as follows: 


Conventional 
Layer 1—3/16-in. E 6011 
Layer 2—1/4 -in. E 6020 
Layer 3—1/4 -in. E 6020 
Layer 4—1/4 -in. E 6020 


lotal Elapsed Time, 203 sec. 


Contact 
yer 1—5/32-in. C-20 
Layer 2—3/16-in. C-20 
Layer 3—3/16-in. C-20 


fotal Elapsed Time, 147 sec. 


An interesting job involved the 
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Production Test Comparing Cost of Deposited Weld Metal with 


Contact and Conventiona 





| Electrodes of E6020 Class 



















































































E-6020 (% in.) Contact 20 (% in.) 
Current 350 amp. 400 amp. 450 amp. 
Electrodes Used per Hr. 
(50%) Duty Cycle 5.25 lb. 7.4 |b. 9.0 lb. 
Cost of Electrodes 
per Hr. $0.50 ($9.5/Ib.) | $1.48 ($0.20/Ib.) | $1.80 ($0.20/Ib.) 
Wages per Hr. $1.50 $1.50 $1.50 
Cost of Current per Hr. 
(2¢ per Kwh., 50% 
Duty Cycle) $0.12 (6 Kwh.) $0.16 (8 Kwh.) | $0.20 (10 Kwh.) 
Total Direct Charges ai 
per Hr. $2.12 $3.14 $3.50 
Pounds of Metal per Hr. 
(50% Duty Cycle) 3.84 Ib. 5.68 Ib. 6.81 Ib. 
Direct Charge Cost per eee 
Lb. of Deposited Weld 
Metal $0.55 $0.55 $0.51 
Total Direct Charges 
per Hr. $2.12 $3.14 $3.50 
Overhead at 150% of 
Labor | $2.25 | $2.25 $2.25 
Total Charges per Hr. | | hi: 
(Including Overhead) | $4.37 | $5.39 $5.75 
Total Cost per Lb. of 
Deposited Weld Metal $1.14 $0.95 $0.84 
% Saving —_ 16.7% 26.3% 
Electrode Welding Time | 
Size (Min.) | Weld Length (In.) 
C 20 4 in. 3.065 53.9 
C15 Y% in. 3.480 42.0 
Deposition | Arc Speed 
Efficiency Lb.-Hr. | (Ft./Hr.) 
C20 | Yin | 74.0% ar | 636 
C15 Y% in. | 70.8% 11.94 | 61.5 
E 6020 | l% in. | 69.9% 7.26 32.3 
Contact Arc Welding 
PURITY 
— NITROGEN CONTENTS OF 
CONTACT AND NORMAL WELDS 
0.03%N 
AWS E6012-13 
0.02%N 
AWS £7015 
(lime ferritic type) 
C20 om Qotin 
008% Q007%N C15 








O004%N 




















Less nitrogen is absorbed by weld metal when using contact electrodes. 


welding of an automotive pump 
cover. The job is set up on a rotating 
jig with a variable speed drive. The 
operator merely holds the electrode 
(generally E 6012) in one spot and 
deposits a circular fillet around the 
rim. In a test, 3/16-in. C-18 was used 
and speed of rotation was increased to 


40 to 50%. The resulting weld was 
better appearing than that resulting 
with standard rod at slower speeds. 

These examples will show that at 
least from the standpoint of speed 
and time savings, contact arc welding 
is worth investigating for welding 
mild and low alloy steels. 
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Tool and Temper Know-How 


Solves Forming Problems 


on Copper Alloys 


by P. B. TURSI, Riverside Metal Co. 


@ WHEN THE FORMING PROCESS 
used to shape phosphor bronze or 
nickel silver sheets, strip or wire pro- 
duces split or crack parts, the first 
thought for correcting this adverse 
condition is to reject the material as 
poor quality. However, in many cases 
material quality is not the cause, and 
the problem may never be solved by 
simply re-ordering the alloy to the 
same specifications. More likely, 
modification of the specifications or 
tools may be needed to overcome the 
difficulty. 

The proper specifications of these 
alloys should include not only chem- 
istry (alloy number) but also the 
equally important temper. Temper 
must be specified because it influences 
the tensile strength, hardness and 
ductility. Of course, these factors play 
an important role in the design and 
functioning of the part. However, 
temper also limits formability. 

As the phosphor bronze and nickel 
silver alloys are cold rolled to produce 
increasing temper (higher tensile 
strength and hardness), the ductility 
decreases. Therefore, forming a part 
with a sharp fillet or equally severe 
bending or twisting becomes more 
and more difficult as the temper in- 
creases. And, if the designer is con- 
cerned only with tensile strength or 
hardness and not with ductility, the 
specifications may be unrealistic be- 
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cause the part cannot be made. On 
the other hand, if the designer would 
consider the forming operation as 
well as the functioning of the parts 
when. drawing up the design and 
specifications, much time and effort 
could be saved in production. Here 
are two examples to illustrate. 

A manufacturer of telegraph equip- 
ment specified nickel silver alloy 
number 7 (nominal composition—55 
copper, 18 nickel, 27% zinc) with a 
temper of “six numbers hard” for 
0.0265 sheet to be formed into jack 
switches. This alloy specification calls 
for the following average physical 
properties: 


Tensile strength 108,000 psi. 
Yield strength 84,000 psi. 
Hardness (Rockwell) .. 97 


During the forming operation, 
cracks occurred at the two positions 
on the switch noted in Fig. 1. Upon 
investigation, The Riverside Metal 
Co. found that the forming operation 
was too severe for that particular al- 
loy specification. Therefore, the qual- 
ity of the material was not at faulkt, 
and the same alloy was recommended, 
but with a temper of only “four num- 
bers hard.” The average properties 
are: 

Tensile strength 
Yield strength 
Hardness 


100,000 psi. 
83,000 psi. 


Frequently poor material quality is unjustly cited 4; 
the cause for rejects, which, in reality, are the result 
of incorrect specifications of the forming tools. 


The cracking problem was solved. 

In contrast to improper temper 
specifications, here is an example in 
which an electric company drew up 
the correct alloy specifications, but 
still ran into trouble. The specifica. 
tion called for Grade “A” spring tem- 
per phosphor bronze wire. This wire 
was coiled into an 
spring. 

During the coiling operation un- 
usual breakage occurred in the looped 
section. Investigation proved that the 
material was sound, and further, all 
failures occurred at one particular 
point on the loop. Final investigation 
proved that the tools were shearing 
the wire. 

The shearing action can be fol: 
lowed by referring to the photo 
graphs. In Fig. 2 it can be seen that 
the tool cut into the wire on one side 
(A) and then bumped it on the other 
(B), which causes the wire to be 
sheared. Fig. 3 is the longitudinal 
section through the center at 3A and 
shows the cracks appearing almost 
half-way through the wire. The tools 
were altered to eliminate this severe 
bumping, and the breakage was elim 
inated. 

Thus, it can be seen from these tw0 
examples that a thorough study 0 
the whole forming process is oitet 
necessary to arrive at a solution for 
the cause of rejectable materia! 


open-w ound 
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1—Cracks developed in this jack switch during the forming operation. 


Fig. 2—Three views of a phosphor bronze wire that cracked during coiling operations. 


Fig. 3—A longitudinal section through the 
wire shown in Fig. 2 reveals crack running 
half-way through the wire. 














Salt Baths Perform 
Variety of Cleaning Jobs 


on Most Metals 





@ WHEN NON-ELECTROLYTIC salt 
bath descaling of stainless steel was 
first introduced commercially back in 
1941, it found immediate application 
in the mills of stainless producers. In 
the last nine years salt bath descaling 
has also been adopted by many stain- 
less fabricators throughout the coun- 
try. Furthermore, stainless steel is 
only one of many types of metals and 
alloys now descaled in these baths. In 
addition, cleaning applications other 
than descaling have been discovered 
for this process and, in some cases, it 
is used to perform cleaning and heat 
treating jobs simultaneously. 

The upshot is that a wide variety 
of cleaning jobs, on a wide variety of 
materials, can now be handled by 
these salt baths. It is the purpose of 
this article to review briefly the ad- 
vantages and limitations of salt bath 
descaling and to indicate the scope of 
its current and potential applications 
in metals fabrication. Only non- 
electrolytic, single-bath processes will 
be discussed in this article. 

In salt bath descaling, the metal is 
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by JOHN B. CAMPBELL, Associate Editor, Materials & Methods 


Non-electrolytic salt baths boast 
a long list of advantages that make 
them attractive for many metal 
descaling and cleaning applications. 


first immersed in a molten salt bath 
at a fairly high temperature. The salt 
bath contains an oxidizing or reduc- 
ing agent which reacts with the scale 
on the metal surface, preparing it for 
easy removal. The immersion period 
ranges from 15 sec. to 30 min., de- 
pending upon the material, the nature 
of the scale, the size of the part, and 
upon the particular bath used. The 
metal is then quenched in cold water; 
the steam that is produced blasts off 
most of the altered and loosened scale. 
A short dip of 2 to 5 min. in hot sul- 
furic or hydrochloric acid removes 
the last of the scale and cleans the 
surface. A water rinse follows. For 
some applications, the acid dip is not 
necessary; for others, a nitric acid dip 
for bleaching or passivating is re- 
quired. 

Two different descaling salt baths 
in wide use at the present time are 
the royalty-free sodium hydride bath, 
developed by E. I. du Pont de Ne- 
mours & Co., Inc., and the Virgo Salt 
bath, developed by Hooker Electro- 


chemical Co. 


The sodium hydride bath is a miy. 
ture of caustic soda (sodium hydrox. 
ide) and from 1.5 to 2.0% sodium 
hydride at 700 to 800 F. Its action is 
due to the sodium hydride, which t¢. 
duces the oxides in the scale to the 
metallic state, turning the scale int) 
a loose, flaky mass. The sodium hy. 
dride is produced in a “generato,” 
partially immersed in the caustic, Djs. 
sociated anhydrous ammonia is byb. 
bled through the caustic in the gep. 
erator and, at the same time, bricks o 
sodium are fed in the top. The hydro. 
gen in the dissociated ammonia com. 
bines with the sodium to form 4p. 
dium hydride, which diffuses oy 
through the caustic carrier. A number 
of different methods of heating are in 
use but immersed electrode furnaces 
and gas-fired radiant tube furnaces 
are the two types most widely used. 

The Hooker Process differs in the 
nature of its reaction and in operat. 
ing temperature. The Virgo Salt bath 
is also caustic but, instead of a reduc. 
ing agent, it contains an oxidizing 
agent as yet unnamed by the con- 
pany. Thus, the oxides in the scale 
are converted to higher, more acid 
soluble forms. Formation of higher 
oxides causes the scale to swell up and 
away from the metal underneath; 
loosening also results from cracks in 
the scale caused by unequal! thermal 
expansion and contraction of metal 
and scale during the process. Operat- 
ing temperature of the Virgo Salt 
bath is 850 to 1250 F or higher, de- 
pending upon the particular applica. 
tion. 

The differences in temperature and 
mechanism of reaction between the 
two processes are reflected to some 
extent in their general applicability 
But it is evident that these two de- 
scaling methods are quite similar in 
their end results and should be con- 
sidered together. 


Advantages 


Although these salt baths are used 
for purposes other than descaling, it 
is this function for which they were 
developed and are most used. The ad- 
vantages in descaling offered by these 
baths over .other methods can be 
summarized as follows: 

1. Descaling time is reduced con- 
siderably, from hours to minutes if 
some Cases. 

2. The 2 to 3% metal loss suffered 
in acid pickling is avoided. This is 
important not only for economic rea- 
sons but also for maintenance of 
close dimensions. 

3. Pitting or selective attack of the 
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al is eliminated, thus cutting fin- 

‘ag costs: 

ee need for baking steel to 
vid hydrogen embrittlement caused 

ickling is avoided. 

5 The problem of disposing of 
eat pickle liquor is considerably re- 
ed, as much lower quantities of 
‘i are required. = 

6, Primarily, scale is not removed 
the caustic bath, but merely altered 
j oosened; therefore, the bath does 
x fill up with sludge. This is par- 

larly true of the Virgo Salt bath. 
though the sodium hydride bath 
sa greater tendency to fill up with 
dge, the reduced scale does not 
tinue to react with and thereby 
haust the bath. 

7. No undesirable products are 
med in the bath that makes its re- 
cement necessary. 

8 Tanks, baskets and fixtures need 
tbe made of alloy steels. 

9 Generally, little danger arises 
om leaving the metal in the bath 
bo long; therefore, different types of 
netals can be processed simultane- 
sly and flexible scale-removing se- 
uences can be worked out. Since the 
ooker Process involves an oxidizing 
action, its latitude in this respect is 


less than that of the sodium hydride 
process. 

10. The sometimes undesirable 
cold working resulting from mechani- 
cal methods of scale removal is elimi- 
nated. 

11. All surfaces to which liquid can 
flow are uniformly descaled. There- 
fore, complex parts having small re- 
cesses or severe undercuts can be 
descaled without overexposing open 
surfaces or underexposing removed 
corners. Such uniformity is not pos- 
sible with shot blasting and other 
mechanical methods. 

12. Electrical equipment is not re- 
quired except where electric furnaces 
are used to heat the baths. Electro- 
lytic descaling processes are particu- 
larly impractical for stainless steel be- 
cause of its high electrical resistivity. 

13. Each bath is regenerative to a 
certain extent. When sodium hydride 
picks up oxygen from the scale, it 
forms caustic soda so that few caustic 
additions are necessary to replace 
“drag-out.” And the oxygen lost to 
the scale by the Virgo Salt bath is re- 
gained through exposure to the at- 
mosphere. 

14. A minimum of skilled labor 
and maintenance is required. 


Limitations 

The different reactions and tem- 
peratures involved make the control 
problems of the two processes some- 
what different. But generally these 
problems and other limitations can be 
listed about as follows: 

1. Temperature control is impor- 
tant. The sodium hydride reduction 
proceeds at 700 F, the Virgo Salt 
oxidation at 930 F. Actually, the 
Virgo Salt bath can be run as high as 
1250 F and as low as 850 F. The 
higher temperatures speed up the re- 
action and make possible simultane- 
ous tempering or stress-relieving of 
alloys, whereas the lower temper- 
atures are useful where such heat 
treatment is not desired. The sodium 
hydride bath, however, cannot be run 


above 800 F without excessive loss of 
the hydride. 


In both baths a coating of caustic 
solidifies about the cold metal when it 
is first immersed; the lower the bath 
temperature, the slower this layer is 
to liquefy. 

2. The baths cannot be used where 
their relatively high temperatures 
would cause undesirable heat treat- 
ment of the alloy. Fortunately, these 


he propeller hub and the welded stainless steel cluster segment of Beechcraft Model 18 collector ring are descaled by the sodium hydride 


process. (Courtesy Beech Aircraft Corp.) 















































Soda water cooling coils are shown after silver brazing (top right), after salt bath immer- 
sion and water quench (top left), and after acid dip, passivating and electropolishing. 
(Courtesy Bastian-Blessing Co.) 


bath temperatures are lower than the 
transformation points of most alloys. 
This is more true of the sodium hy- 
dride bath than of the Virgo Salt bath. 

3. For most economical operation, 
these baths must be used continu- 
ously. Intermittent use involves keep- 
ing bath temperature at least above 
the solidification point (about 605 F) 
or shutting down the bath and in- 
curring the expense of remelting and 
reheating the caustic. 

4. The tanks must hold enough 
fused salt so that the temperature 
does not fall coo low when cold metal 
is added. In some cases this means 
fairly large equipment, but usually a 
tank large enough to hold the work 
is adequate. Where the problem does 
arise, there are two possible solutions: 
preheating the metal, or using a con- 
tinuous installation which eliminates 
sudden heat losses. 

5. For a few materials, particularly 
high-phosphorus bronze in the case of 
the sodium hydride bath, the maxi- 
mum allowable immersion time is 
rather critical. As implied previously, 
maximum immersion times for the 
Virgo Salt bath are generally more 
critical than for the sodium hydride 
bath because of the difference in the 
nature of the reaction. 

6. Water must not be allowed to 
come into contact with the molten 
caustic soda. Therefore, the metal 
must be dry before immersion; this 
is sometimes assured by preheating 
the metal. The treated metal must 
also be lowered carefully into the 
quench so that no flying water hits 
the caustic. 


62 


7. In the sodium hydride process, 
it is also necessary to keep water away 
from the sodium bricks. And the free 
hydrogen gas produced in this process 
is burned continuously to prevent 
dangerous accumulation. 

8. For best results, unusually large 
amounts of surface contaminants, 
such as dirt, grease and oils, should be 
removed previously by solvent de- 
greasing or aqueous alkaline cleaning. 


Applications 


In general these salt baths can be 
used on all materials except those 
which react with fused caustic soda 
or have physical characteristics ad- 
versely affected by the operating tem- 
peratures. Since aluminum and mag- 
nesium react vigorously with the 
sodium hydride bath, the process is 
not suitable for treating alloys com- 
posed chiefly of these metals. Alumi- 
num, however, does not react with 
molten Virgo Salt. Sometimes alloys 
which contain fairly large percentages 
of reactive metals can be treated if 
satisfactory descaling results can be 
accomplished during a short treating 
cycle. Obviously metals which have 
melting points below bath operating 
temperatures cannot be processed; 
these include lead, tin and cadmium. 
Nevertheless, a wide range of metals 
and alloys can be processed. These 
baths are now being used commer- 
cially on a variety of carbon and alloy 
steels, as well as alloys of copper, 
chromium, cobalt, tungsten and tita- 
nium, and on clad metals. 

In addition to loosening metal 


oxides, both salt baths can be used 
desanding castings. In the case of 4 
sodium hydride process, the mol, 
caustic, sodium hydride and sanq 
act to form a sodium silicate acco, 
panied by the evolution of hydroge 
Many of these sand particles wo 
not be contacted by the caustic ye 
it not for simultaneous reduction , 
the scale. However, because of , 
large quantity of sodium hydride cy 
sumed in this process and the eyo) 
tion of hydrogen, the process is 1 
ommended only for removing 4 
final traces of sand that remain { 
lowing primary sand removal | 
sandblasting or shotblasting, etc. 

The Virgo Salt also reacts wi 
sand to form sodium silicate whig 
precipitates as a sludge, and the a 
tion of the bath is accelerated by j 
oxidation of the scale. In this proce 
the surfaces of castings are simul 
taneously degraphitized by oxidaticy 

The applications of these salt bat 
can be summarized about as follows 
They are suitable for both ferrous a 
some nonferrous metals. They can 
used for descaling in the prime pr 
duction of steel wire, bar, sheet, str 
and tube. They can be used for de 
scaling in the fabrication and proces 
ing of castings, forgings, stamping 
and brazed or welded parts. Wit 
acid dip, they can be used as a ste 
prior to plating, hot dip coating o 
enameling. Without acid dip, the 
can be used as a step prior to gil 
vanizing or for inspection prior t 
machining or further processing. Th¢ 
sodium hydride process is suitabl 
where simultaneous heat treatment i 
the range from 700 to 800 F is ae 
sired, whereas the Hooker Process! 
suitable where simultaneous het 
treatment in the range from 850 ' 
1250 F is possible. Both baths ca 
be used to remove sand from castings 
although the Hooker Process is to be 
preferred where degraphitization 0 
surfaces is desired. 


Some Case Histories 


The following brief case histori 
should demonstrate the current and 
potential applications of these sé 
baths and the extent of the advat 
tages to be derived from their use. 

Alloy Steel and Bronze Assemblies 
—The post-war landing gear mail: 
factured by Beech Aircraft Cot: 
Wichita, Kan., was designed almos 
entirely for silver brazing. This mate 
it necessary to find a simple, econom 
cal cleaning method for effective 
moval of mill and heat treat scale. 

This problem has been solved by 
the sodium hydride process. The co™ 
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€ of 1 _ js using this bath primarily to 
Mohali <cale alloy steel and bronze assem- 
and ies before silver or copper brazing. 





ACcoqmowever, the process is also being 
on most Of its stainless steel 
eldments, On normalized steel forg- 
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IC Wegmmmings prior CO machining, and on many 
tion libarts before electroplating. The sodi- 
of tilllhm hydride treatment is preceded by 
de colfiielding, heat treating and, in some 
 CVOlilliases, machining and silver brazing. 
is teffmainless steel weldments and parts to 
ng tbe electroplated are given an acid dip, 
in {ilbur silver and copper brazing are 
val \llone immediately following the water 
tC. muench. 

$ wit In the case of the Stainless steel 





whidiliveldments, Cleaning and rework time 
the adllllmhave been reduced considerably and 
by ih more attractive part results from 
rocesfimmack of pitting. The cost saving over 
simulliliand or shot blasting is estimated at 
datioglimmbout 50%. According to the com- 
t batlmpany, many of the other operations 
sllowsimmmentioned would have been extreme- 
us anfmly dificult without the sodium hy- 
can almride bath. 

e prime Stainless Steel Assemblies—The 
, StrifmmVirgo Salt bath is being used by 
or delmBastian-Blessing Co., Chicago, to re- 



















rocessfimmove Oxides resulting from brazing 
pingmmor welding stainless steel assemblies. 
WitigThese assemblies are beverage dis- 


a stemm—pensing and soda fountain equip- 
ing o™m™ment, fabricated by silver brazing, 
, themspot welding or Heliarc welding. 
0 gi Previously, this company’s engi- 
ior ti™m™mneers had been unable to remove ef- 
. Themtectively oxides formed during braz- 
itabl@ing or welding operations by any of 
ent ilgmmthe pickling solutions used in the 
is de@Mplating department. The desired se- 
ess \Mquence of operations was silver braz- 
hel™m™ing (or welding), pickling, then 
\0 oelectropolishing to eliminate all costly 
$ cal@Mpolishing and buffing. It was there- 
tingymmmore necessary to find some way to 
to belMMconvert the oxides to a form that 
n olMcould be removed by a cheap, simple 
pickle. With the Hooker Process 
Ow in operation, only a brief acid 
lip is required; this is followed by 
tlectropolishing and, finally, passivat- 
ing. 
AN B® in addition to removal of oxides 
. galt ; ‘ 
ae ater joining, this company found 
a - = bath aids in the removal of 
hls ol ete flux that remains after 
er brazing and the greenish chro- 
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op Mium oxides often found inside tub- 
OF» BARB ino 

most e , 
a Small Carbon Steel Parts—United- 
le 5) . 
seal om Fastener Corp., Cambridge, 
~ = 5 using the sodium hydride 
. hath to descale and temper small, 


BB tcately-shaped fasteners of SAE 
‘U steel prior to plating. These 


‘0M: = 
Parts include closure buttons for tu- 
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bular furniture, dress snaps, automo- 
bile fittings, radio tube clips, electrical 
fuse holders, lock-type nuts, and many 
other types of fasteners. 

The bath was installed primarily to 
eliminate the hydrogen embrittle- 
ment resulting from acid pickling. 
The expected results have been 
achieved and, on deeply recessed 
parts, better plates are being obtained 
than were ever obtained after pickl- 
ing. Parts are now cleaned in one- 
fourth the time formerly required, 
and a net cost saving of 75% has 
been realized. Operations in the heat 
treatment department have also been 
reduced since tempering is now done 
simultaneously with descaling. This 
tempering is carried out at about 
650 F. 

Since this company’s operations do 
not permit plating directly following 
the cleaning operation, parts which 
have been quenched and rinsed after 
salt bath treatment are dipped in cold 
2% sodium cyanide solution. Before 
plating, the parts are rinsed and given 
the usual short acid dip. 

The salt bath is also being used to 
remove scale from heat treated Type 
430 steel screws without impairing 
hardness. The treated screws require 
no acid treatment since a 20-min. 
tumbling produces a bright passiv- 
ated surface. Absence of acid attack 
results in threads of greater dimen- 
sional accuracy. 

Cobalt Precision Castings—The 
Hooker Process is being used by 
Westinghouse Electric Corp., East 
Pittsburgh, to remove the small 
amount of investment (silica) which 
adheres to precision castings, in addi- 
tion to the oxide film formed in the 


mold. Cobalt-base alloy gas turbine 
blades, stainless steel vanes and indus- 
trial steel castings are being treated, 
but cobalt alloys make up the largest 
part of this material. Sale bath im- 
mersion immediately follows the 
shake-out and cut-off of individual 
castings (small parts are descaled be- 
fore cut-off ). These castings are given 
an acid dip and water rinse before 
inspection. 

Investment-cast turbine blading is 
subject to rigid quality standards. De- 
fects which would cause rejections are 
often masked when castings are 
cleaned by abrasive or shot blast. 
Thus, Westinghouse engineers sought 
a cleaning method which would com- 
pletely remove all nonmetallic mate- 
rial on or imbedded in the castings. 

The Virgo Salt bath, by providing 
a surface free of investment materials 
and metal oxides, makes possible 
much more accurate inspection than 
does blast cleaning. Even the most 
minute positive defects are not dis- 
turbed. Although there is no inter- 
granular attack, the surface structure 
is visible after cleaning. Consequent- 
ly, abnormal variations are immedi- 
ately apparent and control of metal- 
lurgical properties is possible without 
destructive testing and sampling er- 
ror. Furthermore, it was found that 
castings with deep or blind holes 
could not be cleaned successfully by 
any other means. 

It is estimated that the cleaning of 
an average turbine blade, weighing 
about 5 oz., costs about 1¢ in this 
set-up. This figure includes materials, 
labor, maintenance and depreciation 
of equipment, and is known to be 
lower than a similar figure for sand 


Frame and piston assemblies of syrup dispensing pumps are shown immediately after silver 
brazing (left), after the Hooker Process (middle), and after pickling, passivating and 
electropolishing. (Courtesy Bastian-Blessing Co.) 
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blasting. 

Drawn Stainless Steel Parts—TripI- 
hard Tool Co., Chicago, is now using 
the sodium hydride process primarily 
for stainless steel stampings and 
drawn parts. Originally this job shop 
installation was intended for the re- 
moval of heat treat scale prior to the 
final draw of high-speed steel, thus 
making finish grinding that much 
easier but eliminating sand blasting. 
Since then, large castings and all fer- 
rous and some nonferrous metals have 
been treated successfully. 

This company reports that many of 
its customers have realized consider- 
able cost savings in the subsequent 
polishing of their stainless steel parts 
due to the absence of pitting. Bowls, 
sinks and other deep-drawn parts are 
typical of the pieces processed by this 
shop. 

High-Carbon Steel Forgings—The 
Chevrolet-Saginaw Div. of General 
Motors Corp. is using a dual-purpose 
salt bath. One of the production lines 
manufactures bumpers and bumper 
brackets which are forged from SAE 
1080 steel. The specification calls for 
accurate heat treatment and, in the 
case of bumpers, polishing to a high 
finish preliminary to chromium plat- 
ing. 
The brackets, after forming, are oil 
quenched to a hardness of 514 to 601 
Brinell. Formerly, these parts were 
tempered in an air furnace and then 
pickled in acid. Now, after cleaning 


and drying, they are drawn and de- 
scaled in a Virgo Salt bath operating 
at 1050 F. In this continuous process, 
the parts are drawn back to 321 to 
338 Brinell during an immersion 
time of 444 min. A high-pressure 
cold water rinse knocks off the scale, 
and the parts are then immersed in 
hydrochloric acid at 160 F. Hot 
water and hot soluble-oil rinsings fol- 
low before assembly. 

As a result of the change, this com- 
pany has achieved a considerable sav- 
ing in direct costs, including savings 
in time, in addition to eliminating 
some equipment and gaining floor 
space. Greater uniformity in hardness 
has also been achieved, and Bonderiz- 
ing on the surface is better than that 
obtained after pickling. (This par- 
ticular installation was described in 
more detail in MATERIALS & METH- 
ops, Jan. 1950, p. 62). 

Stainless Steel Parts—The sodium 
hydride process is being used at the 
Richmond, Ind. Works of Interna- 
tional Harvester Co. chiefly for de- 
scaling Type 302 stainless steel parts, 
such as cream separator supply cans 
and top disks. The cream separator 
supply cans are drawn, cleaned in al- 
kali wash and annealed before being 
treated in the sodium hydride bath. 
Following the water quench, the cans 
are dipped in 10% nitric acid at 170 
F for passivating and washed off with 
water under pressure. There is one 
more draw and one bulging operation 


in the process, but no more anne! 
or descaling. a 

The sodium hydride bath was is 
stalled at the Richmond Works wh 
supply can fabrication was transfer 
there from another plant. Fopr i 
descaling on this can had been io 
in an acid pickling bath. Sodium } 
dride was selected to avoid the cc 
rosive effect of acid on expensive dix 
and equipment which, because , 
plant layout and the nature of 4 
operation, must be in the Vicinity ¢ 
the descaling line. Another conside 
tion was reducing the problem of agi 
disposal, complicated by Indiana 
Law. 

Since then, decreased demand { 
cream separators has forced a cog 
siderable cut-back in production, 

a result this installation, designed fog 
high-volume production, does not of 
fer its original economy. 
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This load of cream separator supply cans 

(after first draw) has been water quenched 

after salt bath immersion. (Courtesy /nter- 
national Harvester Co.) 
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fabricated parts is removed from the sodium hydride bath. (Courtesy 
International Harvester Co.) 
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A typical wrinkle-finished surface. 


Enlarged photograph shows characteristic wrinkling power of 


tung or China wood oil. 


rinkle Finishes Provide Attractive Durable Coatings 


>hed 
ter- nmels that are inten- 
jonally rough are available 
a variety of patterns 
1 offer special proper- 
les which can be used to 
dvantage on many in- 
lustrial and consumer 

products. 





THE PURPOSE FOR USE OF paints, 
amels and similar finishes is to pro- 
ide a protective and attractive coat- 
NS Over the metal, wood or other 
material being coated. These finishes 
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by W. A. WALDIE, Technical Director, New Wrinkle, Inc. 


are usually formulated with consider- 
able care so as to provide a smooth 
surface coating. However, several 
types of coatings are intentionally 
made rough to obtain special prop- 
erties afforded by that rovghness of 
surface. 

In one type of roughened surface 
a gritty material is added to the paint 
or similar coating to provide nonslip 
qualities in the surface. Two remain- 
ing types find a special attractiveness 
in a roughened coating, and develop 
it for that feature primarily. These 
are the crackled lacquer finishes and 
the wrinkled finishes. Crackled fin- 
ishes are made by applying a coating 
that shrinks excessively upon drying, 
and develops large or small cracks 
over the entire surface, depending on 
the formulation. By applying the 
crackled finish over an undercoat of 
contrasting color, a pleasing two-tone 
effect is obtained. The second type, 
wrinkled finishes, maintains a contin- 


uous film, but develops tiny ridges in 
this film to produce the roughened 
effect. 


Advantages and Characteristics 


Wrinkle finishes have won an im- 
portant place in the field of coatings, 
and especially in the finishing of 
small items in the consumer goods 
groups. Some of the reasons for their 
success are: 

(1) The finish is very durable un- 
der conditions of ordinary wear. 

(2) It can be economically applied 
rm electrostatic spraying or other 
high-speed methods, and dried by 
modern heating equipment. 

(3) Because the surface will be 
rough, the finishing of the under- 
surface can be less critical. 

(4) For the same reason, the per- 
centage of rejections because of dirt 
or other foreign matter in the film it- 
self is lower. 

(5) Glare is reduced or eliminated. 
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Two-tone wrinkle coat produced by overspattering with a con- 


trasting color. 


(6) A certain degree of sound 
deadening is accomplished. 

(7) The appearance is pleasing, 
and color, when used, does not vary 
when several different base materials 
are used in the same article. 

(8) Surface texture is controllable 
within rather wide limits. 

Wrinkle finishes date back to the 
early days of the radio receiving set, 
when a large manufacturer had trouble 
with the film softness, durability and 
nonuniformity of the fine finishes he 
was applying to his cabinets. Inten- 
sive study turned up the fact that cer- 
tain combinations of ingredients in 
the varnish, notably with chinawood 
oil, always produced a puckering of 
the finish. It was found that this 
characteristic of the drying oils could 
be accentuated so as to produce an 
attractive hard, uniform wrinkling of 
the finish, and therefore, wrinkle var- 
nishes were produced for radio cabi- 
nets. Later wrinkle enamels were 
made, and as the synthetic enamels, 
notably the alkyds, came into use, 
synthetic wrinkling agents were de- 
veloped. 

Wrinkle finishes are now produced 
as a versatile line of finishing mate- 
rials, suitable for use over metal, 
wood, paper, oilcloth, paperboard, etc. 
They are, in general, one-coat finishes, 
but two-coat applications can be used 
(a) when the undersurface is porous, 
and a supporting undercoat is help- 
ful; and (b) when a very light-col- 
ored finish is desired, and a clear 
wrinkled finish is first laid down, fol- 
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lowed by a second coat of the desired 
color. Dappled finishes can be pro- 
duced by overspattering. 

Preparation of the surface of the 
work preparatory to applying the fin- 
ish can be simplified when wrinkled 
finishes are to be used. Weld marks 
and minor irregularities need not be 
polished out, as would be necessary if 
a smooth coat were to be laid down. 
Castings can be used with a minimum 
of surface refinement. It is, of course, 
necessary to clean the surfaces of 
grease and oil, dirt, sand, and other 
foreign matter. 

Color possibilities range through 
all the colors, and also include clear 
and colorless, white, or black. Metal- 
lic effects range from use of a small 
quantity of bronze powder to intro- 
duce sparkling particles into the sur- 
face to a full bronze finish. The latter 
is obtained by overspraying with a 
bronzing lacquer. In general, white 
and light tones do not show the finish 
to best advantage, due to the absence 
of highlights. 

The finish is available in a range of 
formulations of from hard to flexible. 
The special flexible formulations are 
intended for use over paper, paper- 
board, oilcloth, and similar materials, 
where the hard finishes would crack. 
Hard formulations are quite durable 
in service. 

Formulations are capable of varia- 
tion to produce any of several tex- 
tures. Control of the degree of 
wrinkle is achieved partly by varying 
the formulation and partly by con- 


Enlarged photograph shows detail of a pine tree wrinkle finish. 
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trolling conditions during drying. Dé 
gree of gloss is also controllable. Th 
standard finish is produced in coars 
medium or fine texture, while increas 
ing the viscosity of the liquid mat 
rial intended for application will pr 
duce such patterns as “sag,” “pin 
tree,” or “birdseye.” 

In sag pattern, the finish, applied i 
very thick coating and at rather hig 
viscosity, is permitted to flow durin 
the baking operation so as to fom 
large folds in the film. This typeo 
surface is used for large pieces, su 
as grave vaults. Pine tree finish | 
likewise produced by applying a cod 
of the enamel considerably heavié 
than for the ordinary wrinkled finish 
and allowing for a period of air dy 
ing before baking so that the film 
not sag. The result is a wrinkled 
face in which the wrinkling takes 
a characteristic triangular pattem 
controllable as to large or small t 
angles by varying the formulatiot 
Birdseye pattern, consisting of sm 
round smooth spots distributed ové 
the surface, is produced by adding 
smali amount of frosting oil tot 
formulation so as to develop 4 com 
bined wrinkling and crystallizing ef 
fect. A preliminary bake at about 14 
F for 1 hr. develops the eyes, 4 and 
period of airdrying should preced 
the first bake. 


Applying and Drying Wrinkle Finishes 


The coat can be applied by dip 
ping, by roller or knife spreacing,® 


MATERIALS & METHOD 





raying, either with the hand gun 
gutomatically. Brushing is not a 
gmmended procedure, as the brush 
kes tend to break up the surface 
ven as it first forms. Spraying 
< excellent results. Temperature 
the enamel should not fall below 
wt 70 F, or the coat may be too 
_ while excessively high tem- 
e may cause loss of solvent. 
pressure for spraying should be 
wt 50 to 60 psi. For the standard 
shes the work is then given a short 
irying, and is moved into a hot 
oven for a final bake. One hour 
250 F is the usual baking schedule 
sandard formulations, but special 
mulations can be made up to fit 
her baking conditions. 
Baking is a necessary condition to 
forming of the wrinkled surface 
ttern under usual plant conditions. 
fra-red baking does very well, 
ough a special formulation is usu- 
ly necessary. Any method of heat 
pplication that will be uniform will 
sually be satisfactory. The time may 
shortened by increase of tempera- 
re, but 400 F is about the upper 


at 


limit at present. At this temperature 
baking time will be about 15 min. It 
is necessary that the enamel pigments 
and other ingredients be selected for 
stability at this higher temperature, 
however. 

When such materials as wood, pa- 
per, paperboard, cloth or oilcloth are 
to be finished with wrinkling enamel, 
the final baking temperature must be 
lowered. The wrinkled texture will 
develop at temperatures as low as 100 
F if the temperature is held uniform 
for 12 to 24 hr., and the humidity can 
be closely controlled. This means the 
elimination of drafts. Increasing the 
drying time to 150 F will permit 
shortening the drying time to about 
2 hr. 

Castings that have been cleaned but 
not finished frequently have small 
surface defects that would not affect 
the usability of the coating, and do 
not warrant expensive mechanical 
surface treatment. A dual process 
with wrinkling enamels has been de- 
veloped to seal over these minor de- 
fects and finish the surfaces at low 
cost. A thin solution of the wrinkling 


finish is first used as the sealer, the 
casting being dipped into the liquid, 
and the workpiece is permitted to 
drain and air-dry for some minutes. A 
sprayed coating of the wrinkling en- 
amel is then applied, and the piece is 
baked at the usual temperature. 

Wrinkle enamels will air-dry with 
the production of the proper finish if 
the drying room can be sealed off 
from drafts, and held at a temperature 
of about 100 F. From 16 to 24 hr. 
will be required for development of 
the proper surface film, and any low- 
ering of the temperature more than 
10 F, even for a short time, will im- 
pair the texture of the finish. How- 
ever, the durability of any air-dry fin- 
ish will not equal that obtained by 
baking. 

Wrinkled enamels and other wrin- 
kled finishes are used on a wide vari- 
ety of products, such as office equip- 
ment, bobby pins, telephone booths, 
air conditioning units, photographic 
equipment, various types of industria] 
instruments, household fittings, furni- 
ture, grave vaults, small novelties, 
clocks, and electrical devices. 


Three different uniform wrinkle textures. Left, fine texture (3X); center, medium texture (9X); right, heavy texture (9X). 
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Materials at Work 


Here is materials engineering in action... 
New materials in their intended uses .. . 
Older, basic materials in new applications . . . 


ALUMINUM BOAT Produced in both outboard 


and inboard models, this 14'4-ft. lightweight boat 
is designed to take considerable abuse. Alcoa 61S- 
T6 alloy, recognized for its high resistance to salt 
water corrosion and good strength properties, is used 
throughout. Bottoms of the boats are equipped with 
wood rubbing rails for additional protection when 
beaching. The hull alone weighs 200 Ib. and con- 
tains aluminum tanks for emergency flotation. 


PLASTIC TRAFFIC 
MARKERS = Supplanting 


metal or concrete markers, these 
durable Tenite marking units 
eliminate seasonal painting and 
are highly visible in all kinds 
of weather. In use, they greatly 
reduce the cost of maintaining 
municipal traffic lanes and 
crossings, and are resistant to 
breakage. 








LIGHTWEIGHT ALLOY GENERATOR 


Developed by the Bureau of Yards and 
Docks, Department of Defense, this 3,300-Ib. 
unit weighs approximately 50% less than 
standard 60-kw. generators. It is powered 
with a high-speed Diesel engine also con- 
structed of light metals and is insulated 
with silicone, thus permitting much higher 
temperatures than ordinary insulation. This 
unit runs at 1800 rpm. as compared with 
900 rpm. for the old model it replaces. 
The generator incorporates a 60-cycle, 3- 
phase, 4-wire dual-voltage system capable 
of generating 120/209 or 240/416 volts. 
Test observations indicate that considerable 
improvement in regulation and ease of 
paralleling is obtained at a higher operat- 
ing speed. The overall dimensions of the 
unit are: 107 in. long; 69 in. high; and 
35 in. wide. 


STAINLESS STEEL COMPRESSOR 


BLADES Designed for service with the 
General Electric J-47 turbo jet engine, 
this 12-stage axial-flow compressor section 
compresses the air flowing into the front 
end of the gas-turbine power plant. Flow- 
ing at the rate of about 90 Ib. per sec., 
more than 212 tons of air a minute are 
pushed through the eight circular open- 
ings and into the combustion chambers 
for firing. The air leaves the compressor 
end of the engine at a temperature of 
over 450 F, thus necessitating the use of 
stainless steel blading in the compressor 
assembly. 


MICARTA LAP ROLL = Developed to 


fit any of the standard lap winders now 
in use, this roll is 46 to 49% lighter than 
conventional units. The tough, laminated 
material from which the roll is made will 
not chip, dent, or splinter. Because of the 
resinous binder used, the roll is impervious 
to moisture and does not require a protec- 
tive varnish coating. To assure a concentric 
roll, the micarta lap roll is put through a 
centerless grinder during manufacture. 
This grinding operation produces a rough- 
ened surface on the lap roll and results 
in a rapid pick-up of the lap during wind- 
ing. Thus, overlapping and waste are 
avoided and more uniformity is given to 
the finished yarn. 











Materials at Work 


PHENOLIC ELECTRICAL COMPONENTS 


loss dielectric molded phenolic plastic products for the electrical and elec- 
tronic industries are available in black, white or colors for specific product 
identification. These plastic parts are usually supplied as molded pieces; as 
sub-assemblies with staked, eyeletted, or stitched metal; or as complete as- 
semblies of molded plastic and small metal parts. 


ALL-ALUMINUM FRYER = Reportedly 


the first round, seamless, all-aluminum 
automatic electric deep fat fryer, this unit 
is produced by the Burpee Can Sealer Co. 
The fryer is die-drawn from one piece of 
plate aluminum and is satin-finished to 
resist grease. A Chromolox heating ele- 
ment embedded in ceramic furnishes the 
heat. 


ALKYD TELEVISION BRACKET — Motded of pig. 


kon alkyd, this mounting bracket for a 16-in. television 
tube costs less than half the amount formerly spent to 
fabricate this part. In addition, the plastic fabrication 
provides superior electrical and mechanical propertie, 
The brackets insulate the metal picture tube, carry; 

14,000 volts, and assure correct mechanical support ong 
exact position within the chassis of the set. 


General purpose and low 


RUBBER PINCH VALVE Claimed to outwear metal when installed in pipelines 


carrying abrasive or corrosive mixtures, this new valve has the added advantage of being 
able to offset misalignment in pipes by means of its inherent flexibility. No packing % 
repacking is required. It absorbs vibration, eliminates “water hammer’, and affords ° 
positive seal in the closed position. Its metal parts can be refitted to new valve bodies, 
thereby reducing replacement costs, and it will break up galvanic action in meta! lines 
Valves are available in abrasive and corrosive resistant compounds: neoprene for oi! resis: 
tance, butyl rubber for high heat and severe acid conditions, and pure gum stock for food 
and beverage conveyance. 


MATERIALS & METHOD: 





elines 
being 
ng ol 
ds a 
odies 
lines 
resi$ 


food 


@ TH 


glass 


proper 


of the 
terials 
Stren g 
Other 


There 
and | 
other 
WOover 


JULY 





Baked fiber glass preform is placed on the mold. (Courtesy Apex Electrical Manufacturing Co.) 


New Laminating Method 


Reduces Cost of Making Glass Fiber Preforms 


E REMARKABLE STRENGTH of 


fibers, when used under the 


conditions, has made them one 
most important laminating ma- 
tor plastics. In addition to high 
glass fibers have several 
mportant features, including 
bustibility, imperviousness to 
xcellent electrical insulation, 
ady acceptance by plastics. 
ire several disadvantages, too, 
gh cost is one of these. An- 
s the fact that glass fibers, when 
into a fabric, require a dress- 
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This novel process, permit- 
ting preforms to be made 
directly from glass fiber in 
floc form, has wide possi- 
bilities for large parts of 
relatively simple shape. 


ing to prevent them from abrading 
one another where fibers cross. This 
dressing must be burned away before 
the fabric can be used as a laminating 
material for plastics, and burning pre- 
sents a problem in handling as well as 
an extra operation. 


Several alternatives have been 
evolved in studies of methods that 
will utilize the glass fibers without 
the necessity of burning off the dress- 
ing. One of these has been the use of 
the glass fibers as a loosely twisted 
yarn rather than as a woven fabric, 
the yarn being laid down as a swirled 
mat, impregnated with a resinous 
binder, and the laminate formed from 
it. Impregnated batts of the fibers 
have been used also. The material is 
somewhat more difficult to handle in 
either case than is the woven fabric. 

















Recently a new method of using 
the fibers in laminating has been 
worked out. It not only simplifies the 
handling of the glass fibers, but per- 
mits a preform to be made up directly 
from the fibers: The fibers themselves 
are used as a loose floc rather than as 
a yarn or batt. 

The forming consists of sifting the 
loose floc over a wire mesh form, ap- 
plying suction to fit the mass closely 
to the form, spraying with a binder, 
and then removing and completing 
the formed part. Only simple equip- 
ment is necessary. 

As used at Apex Electrical Manu- 
facturing Co., Cleveland, the process 
starts with bundles of stranded glass 
fibers, cut to a uniform length of 
about 2 in. The bundles of loose 
fibers, designated as chopped strand, 
are first placed against a device re- 
sembling a cotton gin, in which a 
drum covered with hooks pulls the 
fiber bundles apart and deposits the 
fibers, without orientation, on a belt 
conveyor. They are moved on the 
conveyor to the machine in which the 
preforms are made. 

The largest part made of glass- 
reinforced plastic is a water-balance 
ring for a washing machine. It is 2 
ft. in dia. 1 ft. high, and 1/16 in. 
thick. The form over which the pre- 
form is made is a steel mesh cylinder 


having the shape of the finished part, 
and with a connection to a vacuum 
pump from inside the form. The 
chopped strand is permitted to sift 
down over the form, and the vacuum 
carries it against the mesh so that a 
layer of glass fibers is built up. 

A thermosetting binder in liquid 
form is next applied to the mat of 
fibers as the vacuum holds it in posi- 
tion around the mesh. The binder is 
compatible with any of the polyester 
resins, so need not be removed before 
application of the plastic component. 
Some caution must be used in choos- 
ing the binder, however, as certain 
phenolics may inhibit the cure of 
several types of polyesters. The resin 
to be used should be specified in or- 
dering the binder. Thermoplastic 
binders, made over a styrene base and 
compatible with the polyester resins, 
are also available. 

After the binder sets sufficiently to 
hold the preform together, the shaped 
piece is removed from the mesh cyl- 
inder and taken to an oven where it 
is baked at 300 F to further set the 
resinous binder. This is the finished 
preform. To complete the balance 
ring, the preform is impregnated with 
a polyester resin in liquid form. One 
of the allyl esters is used. The piece 
is then placed in a press between mat- 
ing dies, and a pressure of about 45 


tons is applied for a few minutes 
When polymerization has taken place 
the finished piece is removed from 
the press. Colored parts can be made 
by adding a dye to the liquid resin 

A rather similar laminating pro. 
ess used by several other cOMpanies 
uses chopped fiber for the mat inste, 
of chopped strand. Spartan of Minne. 
apolis is successfully using this mate. 
rial. Both the chopped strand an4 
chopped fiber, as well as the liquid 
binders, are supplied by Owens-Corp. 
ing Fiberglas Corp. 

The method of making preforms jp 
glass fibers by direct forming of the 
floc promises to become importan; 
through cost savings in the following 
ways: (1) Several operations can be 
saved; (2) only simple, inexpensive 
equipment is needed for preforming 
and (3) dimensional and weight 
specifications can be set closely, and 
met, because preforming permits close 
tolerances in the mating dies. 

The method is most easily applied 
to relatively large pieces of rather 
simple shape, and has wide possibili. 
ties there for development. The use 
of adhesive bonding to join seven! 
pieces into a single unit structure may 
further widen the range of the 
process by permitting several simple 
forms to be joined into a more com- 
plicated whole. 


These fiber glass reinforced plastic aircraft parts illustrate adaptability of the material to fabrication of complex parts. (Courtesy Owens- 


Corning Fiberglas Corp.) 
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METHODS: Testing 


Testing Machines (Tension and/or Compression) 
Means of Regulating Testing Speed 





Type (Hydraulic or 
Mechanical) 


| 
| 
| 


Speeds Available, In. per Min. (Except 
Where Otherwise Indicated) 





For Tests 


| To Position Crossheads 


| 
| 


Means of Regulating Speed 





Amthor 


Baldwin- 
Southwark 


Detroit 


Dillon 


Instron | 


| 


| 
} 


National 
Forge 


Olsen 


Riehle 


Testing | 
Machines, 

Inc. 
Thwing- 
Albert 


Young 





Se 


Hydraulic 


Mechanical—tension 
(all materials — maxi- 
mum 1500-lb. breaking 
strength) 


Hydraulic—universal 


Mechanical — universal 
5000-lb. capacity 
Hydraulic 


Universal 


| Model L— universal — 


mechanical 


| Model M — universal — 


mechanical _ 


Mechanical; 
compression 


tension — 


Mechanical — compres- 
sion (for cartons, etc.) 


| Mechanical 


| Hydraulic 


Mechanical; 
compression 
| Hydraulic—compression 


Hydraulic tension—com- 
pression 


Mechanical for multi-| 
fixed speeds 
Electrical for 

range __ 
‘Hinde and Dauch 


variable 


Electro-hydraulic pendu- 
lum, minimum 100 g., 
maximum 1000 Ib. 


| Fixed crosshead, mini- 


mum 50 g. maximum 
10,000 Ib. 


Hydraulic—universal 


Mechanical—universal 


0 to 





tension— | 


- 
0 to 34% 
0 to 5% 
0 to 5 
ind 


‘From 0.0 to 20 


Stepless — varying 
from 214 to 6, de- 
pending on capacity. 

0 to 20 


0 to 1Y 


1/16 to 10 


0 to 20 


—| 


Depends on capacity 


Delivery regulator. 





| From 8 to 20 


| Varies from 11 to 17, 


depending on capac- 
ity. 


90 


~ 


5 


5 


0.02, 0.05, 0.10, 0.20, 


0.50, 1.0, 2.0, 5.0, 
10, 12, 20 


\4 (fixed — ASTM 
Std.) 


5 


20 and 2.0 


| 6 


Infinite variable 0.025 | 


to 2 
Infinite variable 0 to 


2 


0.015 to 20 
| 0.05 to 2.5 


| 0.05 to 2.5 
0.2, 0.4, 1, 2, 3, 6, | 
10, 12, 20 

Various 
ratio: 


Y to 2 as specified 
by purchaser 


Stepless pendulum— 
| 2 to 30 


| Fixed 


0.02 to 30 


0 to 8 


0 to 20 


in a 20:1 | 


Variable up to 8 


| Approximately 10 





crosshead — | 


| 
| 
| 
| 
| 


| 


| 
| 
| 
| 





Step pulley type and variable speed 
type. 


Radial cylinder pump with pump dis- 
charge control crosshead adjustment 
by motor drive on screws. 

G.E. Thymotrol. 


| Gear pump—with pump discharge con- 


trols. 


Gear reduction, sprocket and chain, 
single speed. 


Graham variable speed drive. 





Positional, servomechanism controlled 
by selsyns from synchronous motor. 
Chart speeds 0.2 to 50 in. per min., 
independently selected to secure range 
of extension magnifications. Load 
ranges: 2 g. to 1000 (or 5000) Ib. 
full scale. 


| Two- -speed gear shift. 





| Electronic variable speed control. 


| Hydraulic pump, load valve and auto- 


matic regulator valve. Crosshead ad- 
justment by motor drive. 











“Depends on capacity | Combination two- speed j gear shift and 


2.5 
12 


Lb. per sec. or grains | 


per denier 


1 to 2 ft. per min. 


1 to 2 ft. per min. 


control knob of Thymotrol unit. 
Multi-piston pump regulated by control 
valve. 

| Separate motor-driven crosshead. 


| Mechanical for multi-fixed speeds. Sel- 
syn motor control. 
Potentiometer end rpm. Tachometer. 


‘Calibrated valve opening. 


| Servo motor positioning valve, con- 
trolled by L 50 Sentronic recorder 
for constant rates of straining and 
stressing. 

Rotary pump with suitable control. 
Crosshead adjustable by motor. 
Variable voltage and Thymotrol. 








\OT} 


o3 iM 


Mechanical machines up 
: 
per min, 


to 5000 lb. are 


and adjusting speeds up to 10 in. 


available wit 


h testing speeds up to 
per min. are available. 


20 in. per min. 


For machines 10,000 lb. and above speed to testing 


Compiled by H. L. MacBride, National Forge & Ordnance Co., June, 1949. 
From ASTM Bulletin, No. 161, Oct., 1949. 
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... might pay you to 
buy random lengths 











Aska BEW Tube Representative 


... be knows 





Perhaps you are unnecessarily exacting in the specification 
of length on your mechanical tubing orders. Is the added expense 


justified by end-use and manufacturing methods? 


FOR EXAMPLE: 


If your product and production methods permit, you can save up 
to 5% by ordering select random lengths of B&W seamless 

or welded mechanical tubing . . . 314% on random multiple lengths. 
B&W Tube representatives, factory trained in “tube-technics”’, 

can often help you uncover economies in the purchase and 


application of B&W mechanical tubing. 


THE BABCOCK & WILCOX TUBE COMPANY 


General Offices: Beaver Falls, Pa. 


Plants: Alliance, Ohio, and Beaver Falls, Pa. 


Sales Offices: Alliance, Ohio * Beaver Falls, Pa. * Boston 16, Mass. * Chicago 3, Ill. © Cleveland 14, 

Ohio * Denver 2, Colorado * Detroit 26, Mich. * Houston 2, Texas * Los Angeles 15, Calif. * New York 

16, N. Y. © Philadelphia 2, Pa. * St. Louis 1, Mo. * San Francisco 3, Calif. © Syracuse 2, N. Y. ° 
Toronto, Ontario * Tulsa 3, Okla. * Vancouver, British Columbia 
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MATERIALS: Titanium 


Corrosion Resistance of Titanium Metal 
in a Number of Chemical Reagents 


Commercially pure titanium is a light, strong, corrosion 
resistant and ductile metal which promises to become an 
important engineering material of the future. One of its most 
attractive properties is its corrosion resistance. In the table 
below, the corrosion resistance exhibited by titanium to a 


number of chemical reagents is given. 


The letters A, B and C in the last column represent approxi- 


mate corrosion rates as follows: 


A. Titanium probably is completely suitable even though 
very little dimensional change can be tolerated (cor- 


rosion rate less than 0.005 in. per year). 


B.-Titanium probably is suitable where some corrosion 
can be tolerated; corrosion equivalent to that of 
materials now in common use for the application 
(corrosion rate 0.005 to 0.05 in. per year). 

. Titanium probably is not suitable (corrosion rate 


greater than 0.05 in. per year). 


In general, it can be assumed that when the metal is entitled 
to a given rating at one temperature, it is entitled to at least 


as high a rating at all lower temperatures. 


(This method of reporting has been patterned after that used 


in the Corrosion Handbook.) 





Reagent . F | Rating 


Reagent Temp., F | Rating 





Acetic Acid (Glacial) 
Acetic Anhydride 
Ammonium Hydroxide 
Aqua Regia (3HC1-1HNO;) 
Aqua Regia (1HC1-3HNO;) 
Calcium Chloride 
Carbon Tetrachloride 
(Containing 1% Water) | Boiling 
Chlorine Gas (Water 
Saturated) | | 167 
Chlorine Gas (Dry— 
0.005% HO) 
Chloroacetic Acid 
Chromic Acid 
Cupric Chloride 
Ferric Chloride 
Formaldehyde 
Formic Acid 
Hydrochloric Acid 


86 

| 176 
Boiling 
Boiling 
Boiling | 
Boiling 
Boiling | 
158 

| Boiling | 

|.176 | 

| 158 

| Boiling 

| Room 

| 158 

| Boiling | 

| Room | 

| 158 

| Room 

| Room 

| Room 
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Hydrofluoric Acid 
Hydrofluoric Acid 
(Anhydrous) Room 
Hydrogen Peroxide | Room 
Lactic Acid > Boiling 
Nitric Acid | Boiling 
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| Room 





Phosphoric Acid 176 | 
| Room | 
Sodium Chloride (Saturated | 
' Water Solution) | Boiling 
Sodium Hydroxide | | Boiling | 


176 

Sodium Hypochlorite 
(5.6% Cl.) Room 

Sodium Sulfide | Boiling 
Stearic Acid 356 
Sulfuric Acid Room 

| Boiling 

| 158 
Room 
Boiling 
10 Room 
| 10 158 
40-104* | Room 
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Sulfuric Acid \ 52 
. Mixture 


> 


Room 
Nitric Acid | 48 
Sulfuric Acid | i = 
Nitric Acid - Mixture | 83 | Room 
Water f | 
Sulfur (Molten) 464 
Sulfur (Water Suspended) | Room 
Trichlorethylene (Unstabilized | 

—Containing 1% Water) | | Boiling 
Trichlorethylene (Stabilized— | | 

Containing 1% Water) | Boiling | 
Water (Chlorine Saturated) 167 
Water (Hydrogen Sulfide 

Saturated) Room 
Water (Sulfur Dioxide 

Saturated) Room 


Zinc | Boiling 


> 











*Fuming sulfuric acid containing SOs 


Courtesy Remington Arms Co., Inc. 
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LEXIGLAS 


means ‘Good Looking’’ 


crystal clear 





When you want customers 


to look at—or look through— 





your product, specify 
PLEXIGLAS molding powder. 
This acrylic material makes 
clear or colored decorative 
pieces gleam like jewels. And 
in lenses, transparent sections, 


housings, true optical clarity 





is assured. 


The excellent flow characteristics 


of PLEXIGLAS powders permit 
16-inch picture tube lens injection molded 


satisfactory molding over a wide range of PLEXIGLAS VM by Erie Resistor Cor- . ae 


poration, Erie, Pa., for Sylvania tele- ss c— 
of temperatures and pressures. vision sets. PLEXIGLAS acrylic plastic . o 
lenses have perfect, water-white clarity ~_ \\ & 
. ° ° -+»plus strength thot passes Under- \y 
We offer 3 different injection grades, writers’ Laboratories tests for alll lens = \ 


sizes, and results in superior resistance 


each developed to meet specific to damage both in shipment and in 


the home. 


S \) 
requirements—PLexicias V, VM and VS. J) \\ { 
7 SS AM ) 
Sy Ss MW 


CT 


—— ~ 
EN EONS OE, RM Ee ee ee ee 


For injection molding of durable, stable products — 

resistant to high heat, weather, discoloration and breakage — 
get full details of PLExicLas molding powders today. 

Our newest booklet, ‘‘PLExicLas Acrylic Plastic Molding 


Powders’, gives complete information. CHEMICALS FOR INDUSTRY 








SEND FOR YOUR FREE COPY TODAY 


“ 
Prexictas is a trade-mark, Reg. U. S. Pat. Off ae y vi, i oe we ig rt he» AS 


and in principal foreign countries 


Canadian Distributor: Crystal Glass & Plastics, Ltd. _—- ¢€ ae wis i A ee VY 


54 Duke St., Toronto, Ont. 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Representatives in principal foreign countries 



















































sstic-Metal Casting Compound 


A new casting compound which is 
ther plastic nor metal, yet has charac- 
istics of both, has been developed by 
Plastics Div. of The Lockrey Co., Col- 


e Point, N. Y. The thermosetting mate- 
is said to be completely resistant to all 
mmon chemicals except strong alkalis. 

Ithough Plasti-Metl is the color of 
pper and harder than some casting metals, 



















witt-Metal can be poured into molds at 
room temperature. 
“an be poured into molds at room tem- 
Pature. With the aid of varying amounts 
Catalys can be made to set at room 
a vithout heat, or in an oven 
* temperatures, forming a tough cast- 
tat can be machined or polished with 
Binary 
Placti.x4 , 
‘asti-Metl can be poured into rubber, 
stome ; i 
emer, plastic, metal or clay molds, with 
. & ; 
ithor inserts, or it can be slush- 
Ly, 1950 


Materials 


molded. It is expected to be useful for 
forming molds, novelties, machine-replace- 
ment parts, etc. 


Technical Ceramic 


A ceramic material having unusual ther- 
mal expansion characteristics has been de- 
veloped by Stupakoff Ceramie & Manufac- 
turing Co., Latrobe, Pa. Named Stupalith, 
the material can be formulated and proc- 
essed to possess zero thermal expansion, 
retraceable low positive thermal expansion 
equivalent to fused silica, or retraceable low 
thermal contraction. 

Stupalith compositions are basically 
lithium alumino silicates. They are formed 
by conventional methods of pressing, ex- 
trusion and casting and, where necessary, 
by subsequent machining or grinding oper- 
ations. 

Extruded forms have been subjected to 
gas blasts at elevated temperatures and 
cooled at the rate of 90 F per sec. with no 
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failures in more than 60 cycles. Pressed 
specimens have been subjected to a con- 
tinuous temperature of 2000 F for periods 
up to 120 days with no change in specific 
gravity. Pressed and extruded specimens 
have also survived 100 cycles of thermal 
shock induced by quenching in liquid air 
from 2000 F. 

Principal properties can be summarized 
as follows: limiting temperature of use, 
2200 F; linear coefficient of thermal expan- 
sion, from —1.5 x 10°° to +1.5 x 10°; 
water absorption, 0 to 18% as desired; 
specific gravity, 2.1 to 2.4; density, 0.076 
to 0.086 lb. per cu. in.; dimensional toler- 
ances, +2%; dielectric strength, 140 v. 
per mil.; dielectric constant (1 megacycle) , 
7.82; power factor (1 megacycle), 0.0048; 
and loss factor (1 megacycle), 0.0520. 
Stupalith is unaffected by halogens and 
acids, except hydrofluoric and phosphoric 
acids. In appearance, the material is white- 
to-buff colored, smooth, vitreous and non- 
devitrifying. 

Stupalith is suitable for use in electrical 
and radio circuits. In addition, it is being 
evaluated by the Air Materiél Command 
for use in radomes and jet- and rocket- 
engine parts. 


Plastic-Rubber Material 


A thermosetting plastic-rubber blend 
expected to replace hard rubber in many 
industrial applications has been developed 
by U. S. Rubber Co., 1230 Avenue of the 
Americas, New York 20. (A feature article 
on this material appeared in MATERIALS & 
METHODS, June 1950, p. 67.) 

The high-strength light-weight material, 
called Enrup, is also resistant to abrasion 
and chemical attack. It is being produced 
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in four standard grades ranging from 2000 
to 4400 psi. in room temperature tensile 
strength, 65 to 80 Durometer “D” hardness 











This truck distributor cap is molded from 
Enrup. 


and 45,000 to 236,000 psi. in modulus of 
elasticity. 

Available forms are sheet, rods, tubes, 
gear blanks and molded parts. 
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New Materials and Equipment 


(CONTINUED) 





Phenolic Molding Compounds 


Three new phenolic molding compounds 
have recently been marketed by Dzurez 
Plastics & Chemicals, Inc., North Tona- 
wanda, N. Y. These impact type compounds 
are: Durez 13537 Natural and Durez 14482 
Black, both high-impact, fabric-filled mate- 
rials; and Durez 14658 Black, a nitrile 
rubber-bearing, wood-flour-filled material. 

Durez 13537 Natural has an Izod impact 
strength of 1.4 ft.-lb. per in. Good mechani- 
cal and electrical properties are claimed 
for this material which, because of good 
flow properties, can be either compression 
or plunger molded. 

Durez 14482 Black is similar to 13537 
but has an impact strength value almost 
60% greater (2.2 ft.-lb. per in.). Molding 
properties are not appreciably affected. 

Durez 14658 Black has the moldability 
of general-purpose materials but, because 
of its nitrile rubber content, it has im- 
proved impact strength and shock resis- 
tance. Its low modulus of elasticity (0.6 x 
10° psi.) allows it to be used in thin sec- 
tions around metal inserts. The material 
can be plunger or compression molded and 
has good surface appearance. 


Forms 





Permanent Magnets 


Permanent magnets with a guaranteed 
energy product of at least 514 million 
BHmax are being distributed by the Indiana 
Steel Products Co., Valparaiso, Ind. This is 
claimed to be 16% greater than the highest 
published guaranteed energy product for 
regular Alnico V. 

Called Hyflux Alnico V, the new magnet 
is expected to accomplish extremes in com- 
pact design not heretofore possible. The 
magnet does not represent a new alloy, but 
rather the result of a new production tech- 
nique applied to Alnico V. 
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DEMAGNETIZATION AND ENERGY PRODUCT CURVE 
More compact design is predicted as a result 
of Indiana Steel’s improved permanent 
magnet. 


Stainless Steel Powders 


Two grades of stainless steel » 
for metal powder parts are now g 
from American Electro Meta/ Corp 
Yonkers Ave., Yonkers, N. Y. } 

Grade 140 is essentially 14% ¢ 
balance iron; Grade 188 is q }7 
chromium, 8 to 9% nicke! comp 
Both powders are claimed to haye 
green strength and moldability, ( 
information on these new stainless pp 
can be found in the feature article oq , 
52 of this issue of MATERIALS & Meru 























































Chromium-Plated Steel Rod 


Chromium-plated steel rod is now x, 
able from Kenmore Metal: Corp, 3 
Ninth St., Jersey City 2, N. J. The brs 
corrosion resistant finish is said to 
damaged by bending, forming, spor yd 
ing, butt welding or swaging. 

These rods are produced by a two, 
electroplating process. Nickel is first boo) 
to a steel rod; then chromium is ); 






















Kenmore “chromed” rod has com 
resistance approaching that of stainle 
is easter to fabricate. 


over the nickel. The nickel underplf 
contributes to the ductility of the 5 
which allows it to withstand forming of 
ations. 

Kenmore “chromed” rods are availil 
in diameters ranging from 11 AWG 
5/16 in. in any commercial length ¢ 
with nickel and chromium plates of speci 
thicknesses. 


Coatings & Finishes 


Primer 


A new primer for iron and steel, (aim 
to eliminate the need for chromic * 
treatment, is being marketed by Ken 
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HIGH-TENSILE STEEL 


to be 


Pot we SEVEN STRONG REASONS explain the 


trend to N-A-X HIGH-TENSILE steel for: 





@ Bumpers ®@ Grilles @ Fenders 
@ Hoods @ Bodies @ Frames 
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fy 


»\ @ Wheels and other automotive parts 
STRUCT nent 
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Trade-Mark 


Cold-Drawn SHAPES and SHELLS 
| made fo your specifications by Londle 





ae 


Leaders 

of the Field 
— for Over 

35 Years 

















| : 
| Prest-O-Lire cold-drawn shapes and shells can be quickly and economi- 
| cally produced to your most rigid specifications—from 1% to 23 inches 
in diameter and up to 50 inches in depth. Our greatly expanded, well- 





equipped plant has every modern manufacturing facility and is manned 
by a thoroughly experienced, highly specialized staff—prime requisites 
of a quality product. 

LINDE engineers will gladly help you solve your production and design 
problems involving cold-drawn shells, cups, containers, receivers, pressure 
vessels, formed parts, or other shapes. 


uy The term ‘‘Prest-O-Lite” is a trade-mark of The Linde Air Products Company. 


i THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 

30 E. 42nd St., New York 17, N. Y. 13 Offices in Principal Cities 

In Canada: DOMINION OXYGEN COMPANY, Limited, Toronto 








S-5 
The Linde Air Products Company 
30 East 42nd Street 
New York 17, N. Y. 


Skea RR RE Se ; 


Please send literature and full information about cold-drawn shapes 
and shells. 


NAME ; eS eke cin digbimarntnndininat 








COMPANY 





ADDRESS 
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New Materials 
and Equipment 


Products, Inc., Box 2917, Terminal 
Los Angeles 54. 

Called Poly-Kote, it forms a dense smo 
film of low porosity and high plagi: 
which cannot absorb paint excessively 
uniform, fine-textured crystalline cogs 
can be controlled to provide a igh , 
heavy paint-bonding film. This coating 
said to have good resistance to salt p 
on both painted and unpainted work 

Poly-Kote is non-toxic and non-in{ 
mable. Immersion or spray applicati 
can be used and no expensive equipmd 
is required. 


pUSC 


ngi 


Coating Resins 


Two urea formaldehyde coating raig 
designated as Uformites F-210 and F-.?} 
have been introduced by Resinous Produd 
Div., of Rohm & Haas Co., 224 W. Wit 
ington Sq., Philadelphia 5, Pa. 

Uformite F-210 is said to provide hig 
viscosity and wide compatibility, in add 
tion to good gloss and fast curing cha 
teristics. Its retention of high viscosity whe 
diluted leads to economical coatings of \ 
solids content. It can be used with la 
quantities of mineral thinner and has hig 
water resistance when used in a typi 
baked enamel of the alkyd type. Id 
hesion in one-coat enamels is claimed 0! 
good, even when used with large concent 
tions of non-oxidizing alkyds. This 1 
resin has been suggested for use in finish 
for household appliances, kitchen cabia 
and hospital and surgical equipment. 

Uformite F-233 is said to permit prep 
tion of fast-baking industrial coatings wi 
high proportions of inexpensive aliphi 
solvents. It combines compatibility wi 
highly-polymerized as well as !ong-oil 
kyds, high tolerance for mineral thintd 
and fast baking speed. Its compatibil 
with alkyds prevents “‘kick-outs” and be 
produce glossy coatings. 










One-Coat Enamel 


A one-coat synthetic enamel for conveys 
dip application on odd-shaped metal pal 
has been developed by United Laqm 
Manufacturing Corp., Linden, N. J. 

Base 38862 breaks at vital points an 
adheres well to various types of mente 
It is said to cover evenly al] surtact’ 
odd-shaped items in a single dip ope” 
Since enameling such odd-shaped Pp 
normally has required more than one 0P* 
tion, use of this new coating is exp 
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vi OUNCING A NEW CONTACT TYPE ELECTRODE 
PECIALLY DESIGNED FOR LIGHTER GAUGES! 


ma AND-O MATIC 
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Super-Fast - No Arc-Gap “Anti-Fatigue” 
Electrode for Hand-operated, Automatic Welding of Steel 


sands and thousands of pounds of this amaz- joint @ Less operator fatigue @ Higher production 
y faster ““contact-type” electrode are already rate per unit time. Simply speaking—this new HAND- 
nging enormous new savings to welders of Qmartic electrode makes it possible to weld faster 
ter qauge steels from coast to coast. Now YOU : ; 

and use less welding electrode than conventional 


vese same “plus” benefits in your pro- , 
ding: ® More weld in less time ® Elimi- electrodes because of a new type coating that re- 


» bi through on thin sheet @ Less expensive sults in an extremely fine spray-type metal transfer 
lit, trol © Lower cost per foot of welded through the electric arc! 



































g rei HOW IT WORKS 


HAND-OMATIC requires 
no Zona aoneoents no 


| F.) ) 
Prodyd 


By slightly increasing the welding current, you can run 
HAND-OMATIC three to four times faster than conventional elec- 
trodes on many, many applications where high speed welding 
is advantageous. On most types of steel sheet fabricating this 
ide hig results in enormous savings in time and labor. 
in add 


y 
5 A 


ity whe 
s of k 
th lay 
has hig 


Because of the extreme smoothness and regularity of the 
hand-operated, automatic weld you get with HAND-OMATIC, 
you can drastically cut down the consumption of electrode per 
foot of weld. Reduction of electrode consumption by 50% is 
quite common—and that’s real economy! 





a 
«« 
co 
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- 
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The cleanliness,the regularity, the flatness, the definitely bet- motios is deeded. The 


: typi : : 

Its a ter appearance of the beads you obtain with HAND-OMATIC electrode is constantly 
ed to| make finishing unnecessary in the greater majority of cases. held right against ‘the 
anal Where you do want to finish the welded joint, there is very motel. NO ALC DIS. 


little work since your HAND-OMATIC welds feather out in a 
“e $ surprisingly easy manner and drastically reduce cost of finish- 
mo aa ing. That’s a highly important economy factor! 

cabine By < 

‘i ‘ The high speed at which HAND-OMATIC is applied results in 
prep ‘Z ia close control of distortion and warping ... greatly lessens the 
2 vil g amount of straightening required by conventional electrodes. 
ipha The flatness and smoothness of the HAND-OMATIC beads dimin- 
a ish the amount of tension and stress normally caused by the 
el heavy round beads of conventional type electrodes. This ad- 
‘hinnt vantage not only cuts costs but speeds finished production 
sii as well! 


d help 
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Send for FREE illustrated leaflet, technical data, etc. No obligation! 


UTECTIC WELDING ALLOYS CORPORATION 


40 WORTH STREEET © NEW YORK 13, N. Y. 
Ce ee ee ee ee oe ee oe ee | 


Eutectic Welding Alloys Corp., 40 Worth St., N. Y. 13 


RUSH—without cost or obligation send me FREE folder describing 













further information on the new savings I can enjoy by using ‘‘con- 


tact-type” electrodes in my production. 
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City State 
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WELDMENTS 


UNITCASTINGS 


WELDMENT 


UNITCASTING 














WELDMENT 











WELDMENT 


UNITCASTING 











WELDMENT 





UNITCASTING 








UNITCASTING 











Now THE COMPLETE ASSEMBLY 





ee | JNITCASTINGS! 


Several months ago this hitch manufacturer switched 


one part of his assembly to Unitcastings after weld- 
ments proved unsatisfactory. Now he’s changed 
over the entire unit. Unitcastings gave him lower 
end costs, pleasing eye appeal, greater strength 
with less weight, increased safety and no misfits. 
Sales have gone up several hundred percent—prov- 
ing that Unitcastings not only give top performance 
but add to the saleability of your product. Build 
better and save with Unitcastings. 


Give us a chance to offer a “cast 
steel”’ answer for your parts problem. Our sug- 
gestions while your product is in the design stage 
will pay continuous dividends. Write or call to- 
day. Unitcast Corporation, Steel Casting Division, 
Toledo 9, Ohio. In Canada: Canadian-Unitcast 
Steel, Led., Sherbrooke, Quebec. 





| 


UNITCASTINGS ARE FOUNDRY ENGINEERED | 
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New Materials 
and Equipment 


to yield savings in production time 
unit costs. 

The enamel can be baked in a gas, 
or under infra-red lamps. It is availabh 
all colors in gloss, satin or dull finish 


Heating-Element Paint 


A paint which serves as a heating ¢ 
ment has been developed by Electog 
Corp., 7116 Laurel Canyon Blvd, \ 
Hollywood, Calif. The paint, whid 
sprayed on the part and protected y 
insulating varnish, can be supplied in y 


s 


These aircraft hydraulic cylinders an 
typical application for Electrofilm’s beam 
element paint. 


densities up to 250 watts per sq. in. am 
withstands temperatures up to 400 F. 
The paint element, weighing 0.1 |b. x 
sq. ft., is being used for hydraulic cylinde 
relief tubes, ammunition boxes, air int 
scoops, cameras, forming dies, etc. 


Coating for Brass 


An anti-corrosive clear baking finish 1% 
brass and brass products has been develope! 
by Standard Varnish Works, 2587 Ra 
mond Terrace, Staten Island, N. Y. Name 
No. 7318 Clear Baking Finish, the 0 
coating is recommended wherever brass © 
brass plating is used, as in builders’ hat’ 
ware, cosmetic cases, lighting fixtures, ™ 
rine fittings and luggage hardwa 
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Fast-Drying Enamel 

A synthetic protective coating 
vides the hardness of a baked-or 
but air-dries as fast as lacquer, ha 
nounced by United Lacquer Ma 
Corp., 1001 W. Elizabeth Ave. 
N. J. 
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"Meehanite castings provide the combination of 


qualities that definitely contributes to the success- 
| time 
aa ful manufacture and function of our sheetmetal per- 
Vala 
finish, 


forating units. Their ability to take a smooth finish 
and their wear resisting properties greatly increases 
the life of the units. The freedom from warpage or 
movement after machining found in Meehanite castings 


is of utmost importance in maintaining alignment of 


punch and die in self-contained units." 


Ralph Weisbeck 
Chief Engineer 
WALES-STRIPPIT CORPORATION 
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he above statements express the importance of upon Meehanite castings you are insuring just such 
lependability and quality to those who carefully benefits and economies plus built-in quality of your 
elect and specify required engineering character- equipment. 

ish df™mstics for their components. In the manufacture of For details covering a wide range of general 
po Meehanite castings control of metal structure permits industrial applications write for our four volume 
\anelfmachievement of desired properties. When you insist series ‘“‘Meehanite Means Better Castings. 


e new 





rass Of MEEHANITE FOUNDRIES 

hatd- 

$. ma American Brake Shoe Co. ....... Mahwah, New Jersey Fulton Foundry & Machine Co., Inc. ..... Cleveland, O. Rosedale Foundry & Machine Co. Pittsburgh, Pa. 
The American Laundry Mach. Co... Rochester, N.Y. General Foundry & Mfg. Co. Flint, Michigan Ross-Meehan Foundries Chattanooga, Tenn. 

m Atlas Foundry Co, Detroit, Michigan Greenlee Foundry Co. Chicago, Illinois Shenango-Penn Mold Co. Dover, Ohio 

Bonner lron Works St. Louis, Missouri pre =» pune & mene Co. » ete Sonith Industries, Inc. Indianapolis, Ind. 
arnett Foundry & Machine Co. irvingten, N. 3. soneSmmae Coumarres, IRC. rove \ity, FG. Standard Foundry Co. Worcester, Mass. 
EW. Bliss Co, Hastings, Mich. & Toledo, O. Kanowha Mfg. Co. Charieston, West Virginia +), Stearns-Roger Mfg. Co. Denver, Colorado 
Builders n Found ° ; , Koehring Co. Milwaukee, Wisconsin Traylor Enai ; & M , 
Captive Foundry Inc. . Providence, R. |. tincoln Foundry Corp. Los Angeles, California ‘aylor Engineering fg. Co. Allentown, Pa. 
: nental Gin Co. Birmingham, Alabama €£. Long Ltd. Orillia, Ontario Valley tron Works, Inc. St. Paul, Minnesota 
oper-Bessemer Corp. Otis Elevator Co., Ltd. Hamilton, Ontario Vulcan Foundry Co. Oakland, California 

wail : Mt. Vernon, O. & Grove City, Pa. The Henry Perkins Co. Bridgewater, Mass. Warren Foundry & Pipe Corp. Phillipsburg, N. J. 

i] ee igham Co., Inc. .. Ansonia, Conn. Pohiman Seandey Co., Inc. Buffalo, New York “This advertisement sponsored by foundries 

hetic rence Pipe Foundry & Mach. Co. .... Florence, N. J. The Prescott Co. Menominee, Michigan listed above.” 
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TECHNICAL 
INFORMATION 


Corrosion Resistant 


VALVES - FITTINGS 
CASTINGS - ALLOYS 


NK Yours for the Asking! 


CATALOG—New 48 page catalog giving full design, with 
drawings on the complete line of Cooper Alloy Stainless Valves, 
Fittings and Accessories. 


NAMES OF VALVE PARTS—Design drawings identifying 


parts and the materials from which they are made. 


COMPARISON CHART—2” & %” GATE VALVES—Detailed 


engineering chart comparing features of leading competitive valves. 


MSS STANDARDS—Standard Practice SP-42 gives specifica- 
tions for 150 Ib. corrosion resistant cast Flanged Valves, Flanges 
and Flanged Fittings. 


FLOW DIAGRAMS—Besic discussion of valve types—gate, 
globe, angle, Y, check and tank—with a complete set of diagram- 
matic sketches to illustrate direction of flow. 


THREADING STAINLESS STEEL—Svuggested methods of 
Threading and Assembling Stainless Steel Pipe and Pipe fittings 
are presented. 


1950 REFERENCE CHART—Comprehensive analysis of 


stainless, corrosion and heat resistant alloy castings—properties, 
comparative designations, alloy types and nominal analyses. 


CASTING CENTRIFUGALLY IN PERMANENT METAL 


MOLDS—The process and the foundry techniques developed 
to produce stainless jet engine ring components are thoroughly 
discussed. 


CORROSION RESISTANCE OF HIGH ALLOYS—Tech- 


nical data sheet on corrosion resistance of stainless, monel and 
nickel castings. 




































































The COOPER ALLOY FOUNDRY CO. 
HILLSIDE 5, NEW JERSEY 


























New Materials 
and Equipment 


The finish, labeled Base Y 2054, was ; 
veloped particularly for plants which dp » 
have baking facilities, although its flexi 
hard surface is expected to make it ef, 
also to fabricators who do have their on 
baking facilities. Products finished wit 
this synthetic can be handled and stags 
within 15 min. and packed in 3 or 4 hy 

The new finish is claimed to offe 
higher build, a better gloss where desire 
tougher film, and high resistance to alka) 
fats, grease and smoke. It is equally effeciy 
on wood, metal or fiber products. It cap 
polished to a hard gloss and has good glo 
and color retention, even under high hy 
midity conditions. 


~e, 


Cleaning & Finishing 





Immersion Cleaner for Steel 


An immersion cleaning compound & 
veloped specifically for immersion cleaning 
of steel parts prior to vitreous enameling 
has been announced by Detrex Corp., bu 
501, Detroit 32. 

Known as Detrex 70, the alkaline cleaner 
is said to have high wetting and penetrating 
properties, exceptional detergency on i 
types of soil, ability to emulsify large quat 
tities of oil and prevent “carry-over inv 
subsequent stages of the process, and fie 
rinsing qualities. It is non-sludge forming, 
being completely soluble in hot water eves 
at high concentrations, and it can be boiled 
continuously in solution without breakisg 
down. It is also said to hold its strength 
solution, thereby reducing “make-up” * 
quirements. : 

Concentration make-up is 6 to 8 oz. Pt 
gal. at temperatures of 200 F to boiling 
It is available in either 140-Ib. steel kes 
or 500-lb. steel drums. 





Buffing Machine 


A sheet buffing machine for finishing ® 
ferrous and nonferrous metals has >! 
announced by Hill Acme Co., 64()\) Break 
water Ave., Cleveland. 

The new machine is called the Opess* x 


Oscillating Type Sheet Buffing fachise 
It has a hydraulic table and power clevati® 


MATERIALS & METHODS J 





ustom molders know-how 


..»when you want something 
to look better and cost less 


a RR ape arent aime oem ge 











A bit with plastics users everywhere is. 
the handy “Durex Check-Chart.’’ Write 
for yours. Durex Plastics & Chemicals, Inc., 
147 Walch Rd., N gaara N. Y. 
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PROJECT 
Snap-locking carafe handle 


CUSTOMER 
Sparkletts Drinking Water Corporation 
Los Angeles 


MOLDER 
F. E. Reinhold, Mfr., Los Angeles 


MATERIAL 
Durez general-purpose phenolic plastic 


@ Californians who refresh themselves 
with Sparkletts spring water voiced no 
complaint about the old metal and 
rubber rack-type carafe handle. Even 
so, the Sparkletts people figured there 
might be a smarter design, new product 
interest, and lower cost, if the problem 
were attacked from a new angle. 

An experienced custom molder was 
called in, given the objectives, and 
asked for suggestions. While custom 
molders are essentially engineers and 
production men, their knowledge of 
plastics properties is always useful in 
matters of design. Sparkletts found it 
extremely so. 

Using the freedom of design per- 
mitted by plastics, the molder con- 
ceived and produced a two-piece holder 
of strong, lustrous Durez that has won 
many compliments and much new bus- 
iness for the bottling firm. 

Success from the cost angle was 
spectacular too...the Durez pouring 
holder costs only half as much as the 
metal one it replaced. The old holder 
required twenty rivets and a rubber 
handle cover. On the new one, the 
assembling screw and socket and the 
tapered grip are molded in. The self- 
locking plunger latch allows the holder 
to revolve freely around the bottle neck. 

Whether or not you have a full- 
scale design department, your custom 
molder can take a constructive part in 
your new or revised product planning. 
Let him help you profit from the ver- 
satile properties of Durez and other 
plastics. Durez phenolics specialists are 
also available for free consultation. 


MOLDING COMPOUNDS 
INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 


PHENOLIC PLASTICS THAT FIT THE JOB 


1950 
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"Quick delivery”... 
that’s only one of the things 


we mean bY Service Plus! 





@ Customers tell us that “Quick delivery” and “United States Steel 
Supply Company” mean the same thing to them. When emergency re- 
pairs had to be made or a deadline had to be met, they tested our service 
and found that our “quick delivery” usually surpassed their most exacting 
demands. And in regard to ordinary deliveries, many customers, in a 
recent survey, wrote “I like your promptness.” 

“Service Plus” promises you more than speed, however. It is our re- 
minder that we maintain a complete range of steel products, that requests 
for special products receive special attention, that every order, large or 
small, gets fast action from experienced personnel, and that you receive 
courteous, as well as prompt, treatment — always. 


BARS - PLATES - FLOOR PLATE - STRUCTURALS - SHEETS - STRIP 
REINFORCING BARS - STAINLESS - ALLOY STEELS - ALUMINUM 
TOOLS - EQUIPMENT - MACHINERY 


UNITED STATES STEEL 
SUPPLY COMPANY 


Warehouses and Sales Offices: 
BALTIMORE - BOSTON - CHICAGO ~- CLEVELAND - LOS ANGELES 
MILWAUKEE - MOLINE, ILL. - NEWARK + PITTSBURGH - PORTLAND, ORE. 










WHEN YOU DEAL 
with US, YOU Gtl 


Service 





SAN FRANCISCO «+ SEATTLE - ST.LOUIS - TWIN CITY (ST. PAUL) 
} Sales Offices: KANSAS CITY, MO. + PHILADELPHIA + ROCKFORD, ILL 
AAA TOLEDO + TULSA - YOUNGSTOWN 
_—— Headquarters Offices: 208 S, La Salle St.— Chicago 4, lil. 
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and lowering head for 18-in. dia. buff rojj 
or Tampico brush roll. 

The oscillating mechanism js poweres 
by a 3-hp. motor and has a stroke Variation 





The Acme Hill buffing machine is byj) 
for heavy-duty finishing of metal;. 


from 14 to 2 in., and a range of 50 to 15 
cycles per min. The main spindle is poy. 
ered by a 50- to 100-hp. main drive 
motor. The machine is built in table widths 
up to 72 in. and table lengths of 8 ft. ani 
over. 


Metal Degreaser 


A metal degreaser which is used cold 
is being marketed by Barco Chemica 
Products Co., 701 S. LaSalle St., Chicago 5 
Claimed to remove all oil, grease, waxes, 
etc., Barco Metal Degreaser Q 200 is als 
suitable for plastics, wood and glass. 


Welding & Joining 





Mild Steel Electrode 


A mild steel electrode, called “Fleetwe! 
72,” has been announced’ by Lincoln Elec 
tric Co., 13012 Coit Rd., Cleveland 1. The 
E6012 electrode is claimed to make po 
sible high-speed production of single pa 
filler and lap welds in the flat position. 

The new electrode operates best at cu! 
rents above those normally used wil 
E6012 electrodes, and does not overheat 
The higher melt-off rate enables great‘! 
welding speeds, and the arc characteristic 
produce good root penetration. The neat’ 
flat bead is in contrast to the excess We! 
metal usually encountered with E6012 elec 
trodes, afid affords greater weld length o 
posited per electrode. ' 

Operating current range of the electroc 
is broader than that of conventiona £601- 
electrodes, and the type of arc is es eciall} 


MATERIALS & METHODS 
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CARBURIZING: 
: BASKETS — =, 


The Rolock fabricated baskets shown have handled 
with outstanding economies drive shaft parts through 
a Surface Combustion Continuous Gas Carburizing fur- 
nace in the plant of a large automotive manufacturer 
in Detroit. Repeated exposure to the embrittling, high 
temperature environment has proven these baskets. 


A recent performance check conclusively demonstrates 
the advantages of fabricated construction for service 
of this nature. 
1. The baskets have a life of 10 to 12 months of 
3-shift service in this embrittling atmosphere. 


2. 100 lb. live loads handled with ease in this 31 lb. 
basket ...2% to 1 work/alloy ratio, tray included! 





3%. Design assures thorough atmosphere circulation 
as well as quench oil circulation and complete 
drainage. 


4. Uniform, high quality work attained from part 
to part, and load to load. 


Rolock fabricated heat treating equipment is cutting 
costs in leading plants through engineered-to-the-job 
construction which produces prolonged service life, 
increased furnace capacities with reduced dead 
weight, and improved product quality. 


Call a Rolock engineer for our recommendations on 
reducing your heat-hour costs. 


Office: in: PHILADELPHIA ® CLEVELAND * DETROIT ® HOUSTON *® INDIANAPOLIS ® CHICAGO ® ST. LOUIS * LOS ANGELES * MINNEAPOLIS 


1282 KINGS HIGHWAY, 


ROLOCK INC. ° 





FAIRFIELD, CONN. 


for better work 


Easier Operation, Lower Cost 





7RLSO 


JULY, 1950 
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The Universally Recognized Leader in 


WARONESS JESIING 


Instruments, Equipment and Accessories 


There is only one measure of value in hardness 
testing equipment: Dependable Accuracy. 
For 28 years, Wilson has made a full time job 
of providing equipment for research, educa- 
tional and industrial hardness testing. The 
Wilson Standardizing Laboratory has been 
largely responsible for Wilson-made equipment 
becoming the universally accepted standard. 
Choose your Wilson hardness testing instru- 
ment on the basis of your individual [yogouvesren | 
requirements with pre-assurance of de- | ¢ —agm ¢ 
pendable accuracy. } MICROHARDNESS TESTING 


TUKON-— for micro-indentation hardness 
testing with either Knoop or 136° Diamond 
Pyramid Indenter. Made in 3 models to cover 
the full range of Micro and Macro Hardness 
testing with loads from 1 to 50,000 grams. 


“ROCKWELL” Hardness Tester 


developed and made only by Wilson. For labora- 
tory, toolroom or production line testing. Vertical 
capacities from 3%” to 16”. Motorized models 
available. 


“ROCKWELL” Superficial 


HARDNESS TESTER—especially suited for test- 
ing thin material, nitrided or lightly carburized steel 
and areas too small for regular “ROCKWELL” Hard- 
ness Tests. Depth of indentation .005” or less. Satis- 
factory for general testing where surfaces are smooth 
and materials homogeneous. 

















ACCESSORIES 


‘‘BRALE’’ is the only diamond indenter made to Wilson’s 
precision standards. e TEST BLOCKS—enable you to keep your 
instrument ‘“‘Laboratory”’ accurate. e EQUITRON—fixture pro- 
vides means for accurately positioning test samples. e ADAPTER— 
permits testing inner cylindrical surfaces with unimpaired accuracy. 
e WorRK SUPPORTS—facilitate testing of variously shaped rod 
stock, tubing or irregular shapes. 


FOR DETAILED INFORMATION 
—fill in the coupon below and mail to us. 


WI LSON MECHANICAL INSTRUMENT CO., INC. MES? 


AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC. 
230-E PARK AVENUE, NEW YORK 17,N. Y. . 










Please send me further information on the subject checked: 


TUKON [] “ROCKWELL” Hardness Tester (_] 
“ROCKWELL” Superficial [] Accessories (] 


NAME 





TITLE 





COMPANY NAME 





ADDRESS 
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New Materials 
and Equipment | 





suited for working where fit-up js Door 
It also is suited to making lap weld; ;, 
which the weld feathers smoothly into a 
top edge of the joint. 7 

The “Fleetweld 72” is available at stan) 
ard prices in 14- and 18-in. lengths and is 
a range of diameters from 14 to 5/|¢ ;, 
for operation on both a.c. and d.c. 1 


No-Gap Steel Electrode 


A new electrode, “Eutec-Hand-Omar; 
said to speed up production and _ lowe; 
costs, has been introduced by Evtectic We 
ing Alloys Corp., 40 Worth St., New Yo, 
13. It is claimed to eliminate welde 
fatigue and the danger of burning throug 
light-gage materials. 

The a.c.-d.c. electrode is pressed again: 
the metal and drawn straight along, |ike 


tis 





Eutec-Hand-Omatic'is used to weld mil 
steels and low-alloy, high-tensile steels. 


pencil, without any back and forth « 
weaving motion. Lack of an arc gap sim 
plifies operation and makes possible : 
smooth, flat bead. 

The electrode has 70,000 to 80,000 ps 
tensile strength. It is available in 3/5 
1/8- and 5/32-in. dia. for all-position 
welding and in 1/8- and 5/32-in. dia. t 
flat and horizontal fillets or for underwat 
use. 


0 as 
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Silicone-Insulated Welder 


A compact, silicone-insulated a.c. welde! 
known as the 6WK20H series, h 
announced by the Welding Division 
General Electric’s Apparatus Dept. Sch 
nectady 5, N. Y. The silicone insu/atio! 
water-repellent and unaffected by high tet 
peratures, is said to provide a high marg!! 
of safety and operating dependability. 

The portable welder has a current range 


MATERIALS & METHODS 













Mold Making 
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ECLIPSE-PIONEER 
| Foundries 


LEAD THE WAY 
TO BETTER CASTINGS 





tis only natural that castings from the EclipséPioneer 
Division Foundries are better, because everyStep in their 
hanufacture is carried out by skilled crgftsmen—each 

han an expert in his field and each field lacked by more 

mi an 20 years experience. In addition tofusing the most 
nodern machines, techniques and tdégting devices 

o° #Pbtainable, the entire production line is Sgnveyorized 
0 assure rapid and economical service on al Ngrders. If 
jou plan to use aluminum and magnesium casti 








Final Check 








Cerium and Zirconium Magnesium Alloys 


psi. fur product, make it a point to consult Eclipse-Pioneer. Pe , EPakebk ut antl. cet ae eS Py te, ROCRIOG) 
:2, [Meanwhile, send for Eclipse-Pioneer’s “Book of Facts.” PLEASE SEND ME THE ECLIPSE-PIONEER “BOOK OF | 
tion FACTS” ON MAGNESIUM, ALUMINUM AND BRONZE | 
fo | CASTINGS. | 
ater ALL I | 
Aluminum and Magnesium Alloys NAME Time 
Including the recently developed i ) 
| COMPANY STREET "aa e 
! | 

j 





CITY STATE 





AND PRECISION (+.005”) 


ECLIPSE-PIONEER DIVISION FOUNDRIES 


34) beh ae BAP BELO), mmole) 2.20) 2 - Chloe), | res): 
es LiiilLs 


PLASTER MOLD TETERBORO, N. J. AVIATION CORPORATION 
CASTINGS 
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Take surface temperatures 


quickly, accurately... 


The handy Alnor Pyrocon is un- 
equaled for quick,accurate read- 
ing of all surface temperatures 
. . » Whether they are metallic 
or non-metallic, flat or curved, 
stationary or revolving. Accu- 
rate ternperatures are easily un- 
derstood on the Pyrocon’s direct 
reading scale face . . . without 
interpolation or need of con- 
version tables. A wide selec- 
tion of thermocouples and ex- 
tension arms permits adapta- 
tion to many types of service. 
For complete details and prices, 
send for Bulletin No. 4257. Illi- 
nois Testing Laboratories Inc., 
Room 522, 420 N. LaSalle Street, 
Chicago 10, Ill. 
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from 30 to 250 amp. and accommo 
electrodes from 1/16- to 3/16-in. dig 
measures 12 by 17 im. in cross section » 
23 in. in height. Weight is 154 |b. 
A “Hot Start’ automatic control py 
vides instant arc striking without 
manual adjustment. The ampere range 


mut 
ing 


| . faci 
Coil insulation for this new GE 


is impregnated with high temperawe 
resisting resins known as silicone 


han 
mai 
covered by three overlapping cure 
ranges which permit precise current contd 
With automatic control and overlapping 
current ranges, lower operating costs a 
assured because idling current is reduc 
to a minimum and more efficient use 0 


for 
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electric power is made. we 
In | 
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Powdered Metal Presses 


Powdered metal presses are ‘ 
keted by the Arthur Colton Dit uae 
Tool & Engineering Co., 3400 E. Lataye™ 
Detroit 7. These presses will incorpor™ 
the patents, designs and process chaiqve 
developed by Michigan Powderea 
Products Co. eid 

The new Colton-Haller presses ¥” . 
made in the following capaciti 2.18 
with 5-in. fill, 40-ton with 8-in. fill, 10 
Bel 
MATERIALS & METHOM 
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@ All modern heat treatments including 
clean hardening, without scale or decarbu- 
rization, gas carburizing and dry (gas) 
cyaniding of steel parts are accomplished in 
the gas-tight, heat-resisting alloy muffle. 


The ‘Surface’ Two Stage Multiple In- 
jection Burner equipment does not require 
air under pressure and provides uniform 
temperature distribution throughout the 
muffle heating chamber. Maximum heat- 
ing efficiency is assured. 


The hydraulically operated top cover 
facilitates the vertical lift type of work 





handling which is popular in modern 
materials handling systems 





for industrial plants. 


The Atmotrol Furnace 








~ is ideal for small parts heat Sy ee Al 81 
treatment. Work is loaded 
ina basket through which 
the atmosphere gases are 
recirculated by a high 4 it 
capacity fan, Ny qt f 
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1 Hydraulically Operated Lift Cover ~~ 

2 Gas Tight Vertical Alloy Muffle j 

3 Materials Charge Basket | 

FREE! 6) 4 High Capacity Fan | 

comp 5 Atmosphere Gas Inlet 

LETE FURNACE DATA L 6 Two-Stage, Multiple Injection Burners | 
Write for Specification MV-49 Bimmer & 






































SURFACE COMBUSTION CORPORATION °* TOLEDO I, OHIO 





“STANDARD RATED FURNACES 
ad AND INDUSTRIAL BURNERS 
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aD rT NEW RECORDS 


OF PERFORMANCE AND SAVINGS 


EXAMPLE OF DOW HEAT TREATING EFFICIENCY AT WARNER GEAR DIV. 
Heat Treatment: .020’—.022” effective case, Carbonitrided 1600°F, Oil 
Quench, File Hard 
Load: 2000 Rocker Shafts bulk loaded 12” deep, 1200-Ibs net—1500-Ibs gross 
Heating Time: 55 minutes Total Furnace Time: 2 hours 15 minutes 
Net Production: 370-Ibs per hour 


With only a fraction of the operator's time 
required at the furnace for loading work con- 
tainers, charging the furnace and quenching 
the load, substantial savings in direct labor are 
realized. Consistent uniformity of hardness and 
case depth, freedom from salt film, scale and 
decarb, and reduced distortion improve quality 
and lower cleaning, straightening and inspec- 
tion costs. This is only one of many case his- 
tories demonstrating savings which have amor- 





tized Dow Furnaces in a few months! 


DOW FURNACE OFFERS 


@ Gas cyaniding for 4 to % the cost of liquid cyaniding 
@ Uniformity of light case depths throughout load 


@ Unmatched versatility— gas cyaniding, gas carburiz- 
ing, clean hardening or carbon restoration 











@ Improved quality. Forced, uniform quenching gives full 
hardness, reduced distortion. 


@ Maximum capacity with minimum investment and floor 
space 


FIRST 
WITH MECHANIZED BATCH-TYPE 
CONTROLLED ATMOSPHERE FURNACES 


Maccabees Bldg. «+ Detroit 2, Michigan 
TEmple 1-3553 
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ton with 9-in. fill, and 125-ton With 
fill. The 25-ton model is a tWo-tie 
press; the others are four-tie tod , 
Fills are adjustable from zero to the 
chine capacity, and filling is done 
reciprocating shoe mechanism for poy 
metal work. A shuttle feed is available 


a8 
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Shown above are the Colton-Haller 254 
powdered metal press (top) and the 
sizing press (bottom 


plastic preform work. All machines 4 
designed for rapid approach speeds # 
slow pressing speeds, and a wide vatit') 
motions are available. 

The Colton-Haller line will also 1c! 
a_ horizontal hydraulically-operated siZif 
press for bringing powdered meta! P 
back to size after they have been ™ 
treated. 


Injection Molding Machine 


An increase in molding capacity * : 
featured on the improved Mode! 10)” 


, , " . ° ced v 
injection molding machine produc 
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Whats the night K Ray tila: 











KODAK INDUSTRIAL 
X-RAY FILM, TYPE M 


The purpose here was to check not alone for dis- 
continuities but for the thickness of the walls of 
internal oil passages. Radiographic quality was 
important—equipment capacity was adequate and 
length of exposure was no problem. So the Radiog- 
rapher selected Kodak Industrial X-ray Film, 
Type M. 

Type M Film provides extremely high contrast 
and extra-fine grain. It is the right film for radiog- 
raphy of the light metals at moderate kilovoltages. 





RADIOGRAPHY 
IN MODERN INDUSTRY 


A wealth of invaluable data on 


RADIOGRAPHY 


adiographic principles, practice, and 
in SODERS (HBESTRY radiographic princi oe 


technics. Profusely illustrated with 


photographs, colorful drawings, dia- 





grams, and charts. Get your copy from 


your local x-ray dealer—price, $3. 





Radiography... 


Magnesium Alloy 
5/16" to 
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A TYPE OF FILM FOR EVERY PROBLEM 


To provide the recording medium best suited to 
any combination of radiographic factors, Kodak pro- 
duces four types of industrial x-ray film. These 
provide the means to check castings and welds effi- 
ciently and thus extend the use of both processes. 
Type A—has high contrast with time-saving speed for 
study of light alloys at low voltage and for examining 
heavy parts at 1000kv. Used direct or with lead-foil screens. 


Type M—provides maximum radiographic sensitivity, 
under direct exposure or with lead-foil screens. It has extra- 
fine grain and, though speed is less than in Type A, it is 
adequate for light alloys at average kilovoltage and for 
much million-volt work. 


Type F—provides the highest available speed and contrast 
when exposed with calcium tungstate intensifying screens. 
Has wide latitude with either x-rays or gamma rays, ex- 
posed directly or with lead screens. 


Type K—has medium contrast with high speed. Designed 
for gamma ray and x-ray work where highest possible speed 
is needed at available kilovoltage without use of calcium 
tungstate screens. 


EASTMAN KODAK COMPANY 
X-ray Division « Rochester 4, N. Y. 
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Kodalks 


TRADE-MARK 


anether important function of photography 
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| How thick should an 
| elephant's hide be? 


Thick enough to withstand 
a the attacks of its enemies 


@ That’s also true of your stainless equipment... Why 
pay for more stainless metal than you need? ... By 
using IngAclad you greatly reduce the material cost, yet 
have perfect stainless protection on the exposed surface 
..- IngAclad consists of a 20% cladding of finest stain- 
less steel bonded by the Ingersoll Process to a backing 
of carbon steel. 
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If you are considering modernizing your plant with 
stainless equipment, be sure to investigate IngAclad... 
ts the only Stainless-Clad material with a 16-year record 
) _. _ of satisfactory service in continuous use. 





ee 


Write for Special IngAclad Folder and Manual of 
| Fabricating and Welding Procedure. 


INGERSOLL STEEL DIVISION 


? : Borg-Warner Corporation 
i a 310 South Michigan Avenue . Chicago, Illinois 
lj Plants: Chicago, Ill. © New Castle, Ind. © Kalamazoo, Mich. 


INGACLAD 


STAINLESS-CLAD STEEL 
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Also Producers of Ingersoll Solid Stainless and Heat-Resisting Steels 
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Reed-Prentice Corp., Dept. P, W orcesies 
Mass. The mold opening, formerly only 
24 in., has been increased to 36 ip and 
the casting area has been increased from 
210 to 350 sq. in. 

A newly-designed timing panel auto 
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Shown here is part of the Reed-Prenticg 
improved 10J-60-0z. injection ‘molding 
machine. 


matically controls die plate and plunge 
Push buttons control mold adjustment ani 
heating cylinder adjustment, but manu 
operation is instantly obtainable at 

time. The large-capacity heating cylinder 
assures rapid plasticizing of 250 |b. per | 


Testing & Control 





Abrasion Resistance Tester 


A new device for testing the abrasi 
resistance of solid materials and coat 
surfaces has been announced by Taber ! 
strument Corp., 109 Goundry St., Nort 
Tonawanda, N. Y. 

The Taber Abraser, Model 140, incor 
porates the rotary rub-wear action of du 
abrading wheels crisscrossing their abrasio 
path. One wheel rubs the specimen from 
center outward and the other rubs 0 
specimen from the outside in toward the 
center so that the abrasion lines cross ea‘ 
other like the letter “X”. This action ‘ 
continuous throughout the 360-deg. 10% 
tion of the specimen, and closely paralles 
abrasive wear encountered in actual use. 

The machine features a capacitor-tyP 
motor with heavy-duty worm-gear drt 
powerful vacuum unit with dua suction 


nozzle for picking up abradings, and 
tric counter for registering the wear cy¢* 
A variety of holders for different kinds 0 
specimens have been developed, and 


ferent kinds of abrading wheels caf be 
selected to correspond as closely a 
to the type of service to which the spe 
men will be subjected in actual service: 
A “wear factor’ can be calculated repr 


al 
ossible 





MATERIALS & METHODS 
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| This folder gives complete facts . . . 
ad Lists physical properties and oper- 
oo ating characteristics of N-B-M 
; @ Silver Babbitt. Engineering Brief 
on . . e . 
rota: Sives instructions on preparation 
srallels of shells for good bond- 
Ise. ———— ing, and pouring. Be sure 
yr-type to ask for your free copy! 
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The superintendent of this cement plant was 
—in his own words—“naturally skeptical” 
when quoted the low original cost of N-B-M 
#397 Silver Babbitt, compared to a tin-base 
babbitt then being used. But, later he writes: 


“We are happy to say the #397 Silver Babbitt 
has already given us 4 to 5 times the service of 


the other metal. We believe the record speaks 


for itself ."’ 


These big savings—zin both original cost and 
actual service cost—are possible because #397 
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Silver Babbitt costs 30% to 40% less than 
tin-base babbitt—yet has these important fea- 
tures that insure easy handling and better 
bearing performance: 


® Retains hardness at higher temperatures 
© Easy to bond 

® Has high resistance to corrosion 

© Embeds grit—even at room temperature 


N-B-M Silver Babbitt offers plant and 
product engineers this real challenge: chances 
are that it can make important savings in your 
plants or products. Investigate it now—write 
today for complete information and prices! 


Please send me your free folder on N-B-M 
Silver Babbitt... 


NATIONAL BEARING DIVISION 


49-29 Manchester Avenue « St. Louis 10, Mo. 


ANTS IN: ST. LOUIS, MO. © MEADVILLE, PA. © NILES, OHIO © PORTSMOUTH, VA. © ST. PAUL, MINN. ¢ CHICAGO, ILL. 
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T FOOT RING FOR STOOL: Designers sought strong, abrasion 

® resistant, smooth material that would never op | telephone operator’s 

nylons, while resting her feet up off cold floor. What material 
would you use? 


2 FOUNTAIN PEN FEED ROD: Required: material resistant to cor- 
® rosion, machinable to close tolerances of 0.0005” with smooth finish 

for perfect flow of ink. Polished, attractive surface. All at reasonable 
cost. Your best pen probably uses this material. What is it? 


3 BODY FOR DIAPHRAGM VALVE: All-purpose valve in small 
® sizes, pressures up to 125 psi. Handles wide variety of corrosive 

inorganic chemicals and organic solvents. Problem: to find chemi- 
cally resistant material for body, cheaper than stainless metals. What’s good 
for this job? 


Answers: No. 1—Ace red hard rubber’ was molded over steel core to give 
perfect foot ring. An idea here for you? No. 2—This is one of many pen 
parts machined at high speed from Ace hard rubber rods and tubes. Sizes 
as small as 4,” O.D. up to 6” O.D. Samples on request. No. 3—Ace Saran 
is ideal for these valve bodies, products of Ace injection molding equipment. 


Yes, sometimes it’s hard rubber, and sometimes it’s 
one of the other plastics that’s best. Ace, with 
many hard rubber and plastics compounds to choose 
from, is fully equipped to supply whatever you need. 


Ask for ACE Handbook 
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New Materials 
and Equipment 


senting the loss in weight per 1009 ae 
under a specified set of test condi, 
Or, quantitative or total wear of a specig 
surface can be indicated by the count, 
the first sign of penetration, like , , 
worn off a paint coating or a hole appess 
in a fabric. Both methods give a nume 
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The Taber Abraser can be used to te 
materials or coated surtaces. 


result which is directly comparable { 
different samples. Where a decorative p 
tern is embossed or applied underneath 
protective coating, the test is usually 1 
to the end point where the appear 
becomes objectionable. 


Solder Analysis 


A portable, direct-reading indicator |! 
the determination of the ratio of lead: 
tin content in solder has been announced! 
W heelco Instruments Co., 847 W. Hatt 
St., Chicago 7, Ill. It makes possible 
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Shown above is the Wheelco rable 

Content Indicator meter with shoulde' 
and lightweight sensing unt. 














analysis of lead alloys containing up © 
tin. 

Its use is expected to eliminate 
consuming laboratory tests, resulting !"' 
ings and improved product quality. 
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To meet the growing demand for products that 
are lighter yet stronger, more modern in ap- 
pearance, and lower in cost, manufacturers and 
designers everywhere are turning to steel tubing. 
The BIG trend is to OSTUCO Tubing. Here's why— 

OSTUCO's *‘Single Source Service”’ speeds de- 
liveries, assures uniform high quality, and reduces 
| final costs by performing all three basic tubing 
toad operations —manufacturing, shaping, and fabri- 
rneath cating—at one plant. 

This eliminates shipments from one supplier or 
one location to another . . . prevents delays... 
pins down responsibility . . . and assures highest 
quality through unified control of production. 

OSTUCO produces both seamless and electric 
welded steel tubing in a broad range of sizes 
ator | and shapes . . . performs ALL types of forging 
} and fabricating operations . . . supplies finished 
atti or semi-finished products. Write direct or te 
le rap nearest sales office for informative free bo 
“Fabricating and Forging Steel Tubing.” 


From Your Blueprint ...to Your Product 


OSTUCO TUBING 
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THE OHIO SEAMLESS TUBE COMPANY 


> 
\ \\ Manufacturers and Fabricators of Seamless and Electric Welded Steel Tubing 
} Plant and General Offices: SHELBY !1, OHIO 


SALES OFFICES: BIRMINGHAM, P. O. Box 2021 © CHICAGO, Civic 
Opera Bidg., 20 N. Wacker Dr. © CLEVELAND, 1328 Citizens Bidg. 
DAYTON, 511 Salem Ave. * DETROIT, 2857 E. Grant Bivd. 
HOUSTON, 6833 Avenue W, Central Park © LOS ANGELES, Suite 
300-170 So. Beverly Drive, Beverly Hills * MOLINE, 617 15th St. 
NEW YORK, 70 East 45th St. © PHILADELPHIA, 1413 Packard Bidg., 
15th & Chestnut © PITTSBURGH, 1206 Pinewood Drive * ST. LOUIS, 
1230 North Main St. © SEATTLE, 3104 Smith Tower © SYRACUSE, 501 
Roberts Ave. © TULSA, 114 East Fifth St. © CANADIAN REPRESENTA- 
End closing ® Spinning ® Drilling © Slotting TIVE: RAILWAY & POWER CORP., LTD., New Glasgow, Montreal, 
Notching ® Flattening ® Shaping ® Trimming Noranda, North Bay, Toronto, Hamilton, Windsor, Winnipeg, Edmon- 
ton, Vancouver. 


Tapering ® Swaging ® Hanging ® Bending 
Upsetting ® Expanding ® Reducing ® Beading 


= | on ; fy 
alate jing ® Angle Cutting ® And ulelan ma O@hisl ta) 
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RUBATEX 
GASKETS 


prevent 
cold loss 
around 
freezer box 
doors 
























Excellent insulation 
Resilient at low temperatures 


Zero moisture absorption 


\ combination of ideal characteristics 
makes Rupatex Closed-Cell Rubber 
the most efficient material for gasket- 
ing refrigerator and cold storage room 
doors. 

The dense closed cell structure of 
RUBATEX is permanently resilient and 
is unaffected by low temperatures. 
RUBATEX provides a tight seal, even 
over irregular surfaces, with a min- 
imum of pressure. It has high insu- 
lating properties and cannot absorb 
moisture. 


Try Rusatex for your gasketing, | 


Photo-micrograph shows 
how each cell of 
RusBarTex is completely 
sealed by a wall of 
rubber. The material 
cannot absorb moisture 
It has high insulating 

y alues 


and is rot and vermin 
rroot 




















cushioning, or vibration damping ap- 
plication. It is made in soft, medium 
and firm forms and in natural rubber 
and synthetic stocks. Engineering ad- 
vice and assistance is available. For 
further information write for Catalog 
RBS- 12-49. Great American Industries, 
Inc., RupatTex Division, Beprorp, VA. 


resists oxidation 
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i 1 BATEX CLOSED CELL RUBBER 
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9600 cycles and seven with 3 
cycles. At high frequencies, two jn, 
were consistently unsatisfactory, [ro 
flame hardened at an indicated tey 

perature of 1500 F were gener 

satisfactory, with one exception, whe 

quenched with water. With an, 

quench, the hardness of the cases y 

below the specified value of 50 Rog 
well C at 0.060 in. 

Of the structures investigated, 
consisting of a dense pattern of ¢ 
tremely small spheroids of cementi 
responded most satisfactorily to 
types of treatment. A_ microstng 
ture made up of a ferrite mat 
and coarsely spheroidized cementig 
proved least satisfactory. For bot 
flame and induction heating, an ig 
crease in heating time produc 
higher case hardness, a deeper cg 
and a more homogenous microstruc 
ture 





Moist Investment Molds 


A technique for retaining varying 
amounts of moisture in_ plaster 
bonded investment molds in order t 
improve the properties of precision 
cast aluminum alloys has been devel 
oped by H. Rosenthal and S. Lipson, 
Frankford Arsenal, Philadelphia. The 
method was described in their pape 
“Precision Casting Aluminun 
Moist Investment Molds.” 

The new mold consists of a precot 
applied to the wax patterns, ove 
which a _ backing investment § 
poured. The backing investment ot 
tains a large number of air bubbles 
increase its permeability so that i 
steam generated by the hot metal «a 
escape. Moisture is controlled duri} 
wax removal by heating in a steal 
autoclave. 

Increases in tensile strength up' 
15% have been obtained for alum 
num-copper-silicon alloys as 4 
of the increased chilling power 0! 
new mold. Moreover, a co nparison 
of this technique with the stand 
investment process indicates 4 p 
tial saving in investment m 
well as in labor requireme! 
vesting large numbers of m« 
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Magnesium Casting Alloys 
“Development of High-Screng" 
Magnesium Casting Alloy ZK0! 


MATERIALS & METHOD 
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Tris huge and complex line grinds and polishes the clear, 
safe-vision glass made by the Ford Motor Company in its plant in 
Dearborn, Michigan. There are 60 grinding and 100 polishing 
machines using 1100 blocks of felt. The ways on each line 

are leveled to an absolute plate by means of engineer levels set 
up from the center, so that the ways are definitely not following 
the curvature of the earth. The tables making up the line are 

92 inches wide and 12 feet long, and are automatically 

latched together, forming a continuous table 600 feet long. 
Some of the blocks of American polishing felt can be seen in 
the illustration above. It is a source of satisfaction to 

American Felt Company to play a part in this operation. 

Felt is so important to the automotive industry that strict 
standards were developed for the material, permitting the various 
ypes to be correctly chosen for specific applications, and exactly 
specified when ordering. Many other industries also order from 
American to those standards. Typical applications, both within and 
without the automotive industry, include: sealing, wick 
lubrication, gaskets, washers, anti-squeak strips, dust shields, 
lining, padding, filtration, polishing, cushioning, insulation, wiping, 
sound absorption. American supplies felt in sheets or rolls, and 


also provides precision-cut parts, ready for assembly. 


technical information ond illustrative samples, write for special booklet: ‘’S.A.E. Felts."’ 


1950 
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American Felt 


a 


GENERAL OFFICES: 
24 GLENVILLE ROAD, GLENVILLE, CONN. 





ENGINEERING AND RESEARCH LABORATORIES: 
Glenville, Conn.—PLANTS: Glenville, Conn.; 
Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; 
Westerly, R. 1.—SALES OFFICES: New York, 
Boston, Chicago, Detroit, Cleveland, Rochester, 
Philadelphia, St. Lovis, Atlanta, Dallas, San Fran- 
cisco, Los Angeles, Portland, Seattle, Montreai. 
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Because Brainard controls the quality of their tubing right from 
the ore they can build more value into their product. For this 
| reason you get better tubing and better fabricated tube parts 
i at less cost by specifying Brainard. For information write or 
| call any Brainard office listed below. 





QUALITY CONTROLLED FROM 

















, ORE TO PRODUCT BY BRAINARD 
: 4 

: TUBING DIVISION x ) G 

7 Straight ort Fabricated 


BRAINARD STEEL COMPANY | sizes: 1” to 4025 to .165 


2337 LARCHMONT AVE., WARREN, OHIO 














— 











There are Brainard sales offices in Atlanta, New York, Cincinnati, Pittsburgh, 
Buffalo, Chicago, Philadelphia, Detroit, Cleveland and Nashua, N. H. Sales 
Representatives: Sharonsteel Products Co. in Detroit and Grand Rapids, Mich.; 
Fred J. Reynolds, Davenport, la. 
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described by J. W. Meier and My 
Martinson, of the Canadian Bue 
of Mines. A comparison of the » 
chanical properties of various ferro. 
and nonferrous casting alloys shoy 
that this newly developed alloy hy 
the highest strength-weight ratiy 
found in any commercial casting q 
loy. 

An extensive investigation of yar; 
ous casting alloys based on the mag 
nesium-zinc-zirconium alloy system 
showed that optimum properties jig 
the as-cast and the heat treated cop. 
ditions are obtained using alloy ZK6) 
containing 6 zinc and over 07% 


ZK61 Compared with Some 
Standard Casting Alloys 























Strength-Weight | 
Ratio, 1000 Psi, 
Elong., 
% in Ult. Ten. | Yield, 
Alloy 2 In. Str. Str. 
AZ63-HTA 6 21.7 10.9 
AZ80-HTA 6 22.0 
AZ92-HTA 2 23.0 13 
ZK61-AC 12 21.7 10 
ZK61-RTA 8 22.8 14.1 
ZK61-HTA 10 25.5 16.4 
$C21-T7 3 13.0 93 
C1l-T62 5 14.2 10.8 
G3-T4 14 17.8 9.7 
Mn Bronze 15 14.6 8.9 
(AC) 
Al Bronze 5 16.0 
(HTA) 
“"S”’ Monel 2 16.7 
(AC) 
Gray Cast — 6.9 
Iron (AC) 
Malleable 7 10.0 
Iron (HT) . 
Low Alloy 30 14.0 10.8 
Steel (HT) 


















NOTE: AC —as cast; RTA — room temperatut 
aged; HTA — heat treated and aged 


zirconium. Use of high-purity mag 
nesium in the production of ZK! 
allows use of a fused chloride mixtutt 
as an alloying agent for the introauc 
tion of zirconium without excessiv¢ 
flux inclusions. High-purity magne 
sium also makes possible a higher 
loying efficiency because less zircon 
um is lost due to settling out 0! 
impurities. 

A heat treatment was develop¢ 
for ZK61 consisting of a short so! 
tion treatment at high temperature 
(800 to 932 F) and a longs 
treatment at low temperature: 
below 300 F). Aging at ro 
perature, without any prior he 
ment, produces in ZKG1 castings * 
combination of mechanical properti® 
superior to those of any standart’ 


MATERIALS & METHODS 


i Reduced o* 
Reduced 5‘lo 
ility Assured 
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Weight 
Dependab 
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This is an idler gear rocker arm. It is a part of a 
steam locomotive booster. Weight before redesign 
to a steel casting — 147 pounds. 


-m Although the manufacturer was making the 
r al tocker arm as a weldment in his own plant, he 
ont: Was interested in discussing the advantages of a 
: of steel casting, which he would have to buy outside. 


Consultation between the engineering depart- 
ment of the manufacturing company and the 
steel foundry engineer resulted in a 12% lower 
cost and 5% lower weight plus other important 
benefits. A marked increase in dependability was 


Ly, 1950 





DL ish STEEL CASTINGS 





DESIGN STUDIES @ NO. 21 


PRODUCT 


obtained through greater rigidity with toughness, 
and additional strength where needed — because 
of better distribution of the metal. 





Conversion of some of your high-strength parts to 
steel castings may result in equal if not greater 
benefits than those shown here. 





Also in new and redesigned parts, your steel foun- 
dry engineer may be able to suggest ways to cut 
costs and weight and obtain other substantial 
benefits ... if you call him in for a discussion 
while your product is still on the drawing board. 


This service is offered without cost or obligation. 
It makes available through your foundry engineer 
the full results of the development and research 
program carried on by Steel Founders’ Society 
of America. 


STEEL FOUNDERS’ SOCIETY OF AMERICA 
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magnesium casting alloy in the { 
heat treated condition. 
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Properties of Ferrous Materiai; 


In “Composition and Properties 
Gray Iron,” Richard Schneideyiy 
University of Michigan, and R 
McElwee, Vanadium Corp. of Ang 
ica, attempted to re-evaluate the we 
known Maurer diagram and to rey 
some of the relationships shown thy 
tO a more quantitative and rex 
usable basis. 

A simple mathematical expressi 
was derived and the authors o 
sented graphs to show the limit 
compositions with respect to ca 
and silicon which will cast wh 
These values are restricted to nom 
cupola irons, unalloyed and uning 
lated, over a range of section sizes¢ 
in sand. A value was proposed ty¢ 
tend this relationship to superhea 
air-furnace irons such as are use| 


. the malleable industry. 
Not one, but 16 Type 304 irregular shapes The same authors also presented 


® | em . . : 

as shown above were shipped recently to paper on “Correlation of Propet 
a leading fabricator. | of Gray Irons,” in which a correlati¢ 
Note the size, thickness, tolerance, and | was made between Composition | 
contour (size 4” x 75” x 88” x irregular) | measured by the carbon equivaler 
; ; ; | and the tensile strength and the x 

—then judge for yourself the savings in | ) 


tion size for sand castings. In add 
time, labor, and convenience. tion, a method was proposed to cot 


Such pattern cut plates are routine at pute probable strength of sand.a 
G. O. Carlson, Inc. With our specially de- | gray irons of varying sections wh 
alloyed. 

Work on “Improved Test Bars! 
f Standard and. Ductile Grades of ( 
conventional methods—and our customer Iron” was described by Richard | 
received the 16 pieces totalling 5263 Ibs., Flinn and R. Wayne Kraft, Amena 
ready for fabrication. Brake Shoe Co. The authors devé 

Whether you purchase full plates, square oped a series of Y-shaped test a 
cuts, or pattern cut shapes—all G. O. and compared them with Ad! 


i | i hemical standard A-48 arbitration bars Mt 
Carlson, Inc. stainless plate is chemica .  lbaciiele ehgeetle’ daptaeteeriti wa 


quality. It pays to depend on our exceed- | iron, Class 50 gray iron and Class 3 
ingly large stock of all analyses, and our | gray iron. The Y-block series did 0 
facilities for rough-finishing to your speci- exhibit the shrinkage apparent 10" 
| standard specimens; furthermore 
| Y-block series provided four te 
the range of cooling rates of the atti 
tration bars. These tests were recom 
mended by the authors as an alternl 
standard. 


RL N | Corrosion and Stress Corrosion 
| 7 INC. | R. A. Quadt and E. C Reicha 


American Smelting & Refining ‘ 


See 
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UV," x 75” x 88” Type 304 





CARLSON 
STAINLESS 
PLATE 


delivered 
cut to 
pattern 


veloped facilities, these large plates were 
abrasive cut and sawed at costs well below | 


fications. Inquiries and orders are given 
prompt attention. 


Stainless Steels Exclusively | presented a paper on “Corrosion 

200 Marshalton Road, Thorndale, Pa. | Stress Corrosion Properties 
PLATES ¢ FORGINGS e BILLETS e BARS e SHEETS (No. 1 Finish) | High Strength Aluminum-. inc-Mag 
District Sales Offices and Warehouse Distributors in Principal Cities nesium-Copper Casting Alloy. Th 
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ELECTRUNITE 


ELECTRICALLY-WELDED TUBING 


Looking for a way to cut deadweight from your new or existing products 
. .. a way to make them easier to carry, easier to move, or easier to lift? 
Then consider carefully the use of Republic ELECTRUNITE Tubing 


from a structural standpoint. 


Modern ELECTRUNITE Tubing possesses an extremely high strength- 
to-weight ratio. There are practically no limits to its ability to take 
fabrication. It can be painted with ease and plated with a minimum of 
preparation. In many cases, its cost is less than that of other materials. 


ELECTRUNITE Tubing is available in a full range of sizes, gages and analy- 
ses—both carbon and stainless steel. Write for complete information today. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION e CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, New York 


ELECTRUNITE TUBING 
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Proved in operation 


for over a year, 


MAIL THIS COUPON TODAY! 
For New Descriptive Literature 
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self-aging, sand-cast alloy, contajpi 
7.5 zinc, 0.8 copper and 0.4% mag 
nesium, was subjected to various Cor 
rosion and stress corrosion tests j 
3% aerated sodium chloride solyti, 

In immersion tests the alloy showjes 
resistance to attack equivalent to the 
aluminum-5% silicon compositiq 
commonly employed where good cq, 
rosion resistance is required. Spe 
mens simultaneously corroded pj 
stressed were unaffected by loads y 
to 80% of-yield strength; stress co, 
rosion cracking occurred somewhed 
between 80 and 90% of 
strength. 

In another paper, E. [. Valjj 
A.R.D. Corp., presented a review ¢ 
“Pattern Materials and Production; 
Precision Investment Casting.” Aj 
though patterns can be made fro 
waxes, plastics and low-melting 4 
loys, plastic patterns appear to of¢ 
the greatest advantage. 
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High Temperature Materials.. 





continued from page 





nickel and iron with aluminum oxidé 
and beryllium oxide. 


Metal-Refractory Materials 


The Electrochemical Society hea 
John D. Roach, National Lead © 
describe the “Effect of Chromium ‘ 
the Oxidation Resistance of Titan 
Carbide.” He found that a small per 
centage of chromium in recrystallized 
titanium carbide improves the resis 
ance of this material to oxidation 
high temperatures. At temperatutt 
of 1200, 1560, 2190 and 2550 F, a 
addition of 5% chromium appeat 
to give maximum oxidation resis 
ance. 

In “Metal Ceramics for High Tem 
perature Applications,” W. O. Swett) 
Haynes Stellite Div., presented «1% 
on Metamic metal-ceramic terial 
consisting of 70 chromium 7 
aluminum oxide. Physical and 9 
chanical properties, curre! lim | 
tions on sizes and shapes that cal 7 
produced, various joining metho 
and applications were reviewed. 
The unusual metallic properties ot 
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MATERIALS & METHOD 





aintain Operating Accuracy 
BY USING 


- lron-Nickel Alloys 


ti TO CONTROL THERMAL EXPANSION 

















ay desired coefficient of expansion, ranging from 
most zero to a value greater than that of ordinary 
eel, may be obtained with the iron-nickel alloys. 
, addition, these alloys are strong, tough, ductile 
d possess a useful degree of corrosion resistance. 


In wide use is a 36% nickel alloy... aptly named 
Invar” because its dimensions remain almost in- 
sriable over the range of atmospheric temperature 
sriations. However, as nickel content goes higher, 
xpansion increases continuously. The chart, be- 
pw, shows the thermal expansion characteristics of 
var and two other high nickel alloys, along with 
ose of carbon steel for comparison. 
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| per 
ized FABRICATION 
esis ike all austenitic alloys, those of the iron-nickel 


ystem respond well to plastic deformation, 
ither hot or cold. They may be welded by 
ceeY Of the commonly used methods, and users 
esistfumPort their machining characteristics are very 
imilar to those of other high nickel alloys such as 
lonel® and Inconel®. A special, free-cutting grade 
available tomeet exacting machining requirements. 


ei APPLICATIONS 


nee ere dimensional changes with temperature must 
nit ™Inimized, or where such changes must approxi- 





mate those of other materials of relatively low ex- 
pansivity, iron-nickel alloys...sometimes modified 
by other alloying elements...are almost univer- 
sally used. 


For example...in thermostatic bimetal strip, Invar 
serves as the low expansion side for use up to mod- 
erately elevated temperatures. At higher tempera- 
tures, the 42% nickel alloy is commonly used. For 
the high expansion side, special alloys, containing 
15-25% nickel, are used extensively because they 
develop nearly double the expansivity of iron. Iron- 
nickel alloys are also widely used in glass-to-metal 
seals, where expansivity of the glass must be closely 
matched. The 42% nickel alloy, sometimes with 
added chromium, is used with soft glasses. Hard 
glasses call for nickel alloys containing added cobalt. 


Scores of other iron-nickel alloy applications in- 
clude bases for giant telescopes, surveyors’ tapes, 
radio condensers, parts for textile machinery and 
for numerous precision instruments and devices. 


Industrial fields of usefulness for the iron-nickel 
alloys. are far from exhausted. These unique ma- 
terials can be of incalculable value in improving 
instrumentation and process control, and in the de- 
sign of new devices. They are available in various 
forms including wire, rod, strip, sheet, bars and tub- 
ing. Send coupon today for additional information 
on the properties of iron-nickel alloys...they may 
be the means of improving your products, equip- 
ment, or process. 





EMBLEM OF SERVICE 





The International Nickel Company, Inc. “THxkdT sar 
Dept. MM, 67 Wall St., New York 5,N. Y. 


Please send me further information 
about Iron-Nickel Alloys. 














Name Title 
Company 

Address 

_ om State 








MHE INTERNATIONAL NICKEL COMPANY, INC. new'vor's iy 


ODS ULY, 1959 
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CAST SPECIAL SHAPES QUICKLY...EASILY 


Beal: 
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Check the job to be done and you will find a Firecrete* 
product that will do it well. For special refractory shapes 
or linings it’s simply mix and cast. The new shape or lin- 
ing air-hardens and is ready for service within 24 hours. 
Other advantages include—no drying shrinkage, negligi- 
ble firing shrinkage, high resistance to spalling. 


ore SUO0F— 3X FIRECRETE 


This new member of the Firecrete family effectively with- 
stands soaking temperatures up to a full 3000F. Provides 
savings through longer life and reduced shutdowns. 


opr 2O00F — H-T FIRECRETE 


A high heat-duty refractory composed of an exceptionally 
heat-resistant base. Specially developed for service between 
2400F and 2800F. 


cre” 2400F — STANDARD FIRECRETE 


The most generally applicable type of Firecrete. Finely ground, 
permitting casting of shapes or linings as thin as 114". 


opr 2A00F — L-W FIRECRETE 


A lightweight insulating refractory concrete with unusually 
low thermal conductivity, low heat storage capacity and high 
resistance to spalling. 


The above Firecrete materials can be used in combina- 
tion where varying temperature and service conditions are 
encountered. 

For patching and gunning, use 3X BLAZECRETE. For 
temperatures to 3000F. It has exceptional adherence quali- 
ties, can be flipped into place with a trowel without ram- 


ming or tamping. 
JM 


For further information, write to Johns-Manville, 
Box 290, New York 16, N. Y. 


*Reg. U. S. Pat. Off. 


Johns-Manville 


FIRECRETE 


‘‘The Standard in Castables”’ 











News Digest 


the diborides of titanium, zirconjy, 
columbium and tantalum were 4; 
cussed in “The Metallic Nature , 
Metal Borides,” presented by § 
Sindeband and Paul Schwarzks 
American Electro Metal Corp. }j 
metallic nature of these compound 
was indicated by data on elect; 
conductivity, thermal conductiyi 
Wiedemann-Franz ratio and temp. 
ture coefficient of resistivity. Earlg 
reports from Ohio State Universi 
were supplemented by a paper g 
“Fundamental Concept in Sinterig 
and Properties of Oxide-Metal Cg 
mets,” in which T. S. Shevlin pg 
sented a theory of wetting and bond 
ing which has been successful 
applied to materials composed ¢ 
chromium and alumina. 


Other High Temperature Bodies 

The Electrochemical Society aly 
heard a review of the properties 
known materials which melt aboy 
4000 F, presented by Gordon R. fi 
lay, Norton Co. Research Labow 
tories. In “Refractories for Fo 
Thousand Degrees Plus,” he also & 
scribed methods of production an 
fabrication for the various carbid 
borides, nitrides and oxides 

Another survey was undertaken }j 
Hans Thurnauer, American La 
Corp. In “A Survey of High Tem 
perature Metals and Ceramics, he tt 
viewed properties of various high tem 
perature materials, classifying thet 
according to their ability to withstan 
oxidation. Their uses and limitations 
were also discussed. 

In “Preparation of Alumina- Titan 
um Carbide Bodies by Hot Pressing, 
Harold Barr, George D. Cremer ant 
Walter J. Koshuba, Fairchild Engin 
& Airplane Corp., reported that mu 
tures of 70 alumina-30% titanwm 
carbide have been fabricated by hot 
pressing methods. Tubular specimess 
capable of being heated by their ows 
resistance were developed. 

Preparation, properties and uss 
of “Stabilized Zirconia Refractorits 
were covered by O. J. Whittemom 
Jr., Norton Co. Research Laboratori 
These materials have a fusion rang 
of 4700 to 4800 F, unusually < 
thermal conductivity (about one-thit 
that of fused alumina and magnes! 
refractories), relatively good therm" 
shock resistance, and they are © 
sistant to oxidizing and moderate’ 


MATERIALS & METHODS 
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Steel Gears—Case History 


PROBLEM: To remove oil, greases and shop dirt 
from gears prior to heat treatment and to descale 
the gears after heat treatment without hydrogen 
embrittlement and with a minimum of dimensional 
change. Complete de-rusting of various iron and 
steel shapes also had to be considered. 


PREVIOUS PROCESS: A highly caustic cleaner for 
the removal of oils and greases. Raw acid for gen- 
eral rust and scale removal. Wire brushing for the 
removal of heat scale and discoloration from gears 
susceptible to hydrogen embrittlement and whose 
dimensional tolerances were very small. 


PRESENT PROCESS: Diversey No. 909 for oil and 
MAIL THIS COUPON FOR 


COMPLETE INFORMATION 






LPNS 


HE DIVERSEY CORPORATION 


Metal Industries Department 
1820 Roscoe Street ¢ Chicago 13, Illinois 


In Canada: The Diversey Corporation (Canada) Limited 
100 Adelaide Street West, Toronto, Ontario 


wYLY, 1950 


you want results like this... 


Gears courtesy of 
Gear Specialties, Inc. 
Chicago, Ill. 









grease removal and Diversey Everite for all de- 
scaling and de-rusting operations. 


RESULTS: Diversey No. 909 produced decidedly 
cleaner surfaces than the previously used material 
and did it in less time! The heat treated work con- 
tained no burned oil residues. 


The gears which could not be pickled previously 
due to tendencies for hydrogen embrittlement are 
safely descaled with Diversey Everite. Wire 
brushing operations have been eliminated. No at- 
tack occurs on the gears in spite of the fact that 
prolonged pickling is required to remove the heavy 
scale at the root of the gear teeth. And Everite 
produces brighter surfaces than were previously 
obtainable with any method. 











‘ 

I 
, THE DIVERSEY CORPORATION | 
| Metal industries Department | 
1820 Roscoe Street, Chicago 13, Illinois | 
| Gentlemen: | 
| Please send me complete information on Diversey No. 909 | 
} and Diversey Everite including New Bulletins. | 
| Name Ram i os 
| ae ee ) ea. ee | 
EES Sa SS a a ees 
| City_ ie 
| pm2 | 
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INDUCTION 
FURNACES 


Melting 
Heating 


AJAX ELECTROTHERMIC CORPORATION 


TRENTON 5, NEW JERSEY 











Ss 


have the 
ACCURACY 


required at WINCHESTER 


TRAGT MARK 


WINCHESTER, a name long known for Firearms of 
quality, is accurately controlling the temperatures of 
their high temperature salt baths with the aid of our 
specially constructed Thermocouples. These Thermo- 
couples, throughout their satisfactory, long life, retain 
the necessary responsiveness and accuracy needed for 
this application. 


Designing thermocouples for special and unusual re- 
quirements is our job. Consult us on any of your 
thermocouple equipment needs, whether special or 
standard. 


Ask for our 34-page catalog CG. 


e7mmo ELECTRIC CO. 
jo” FAIR LAWN,N.J. 


News Digest 


reducing atmospheres. Because , 
low electrical resistivity at high te 
peratures, stabilized zirconia yy} 
have been used as electrical resis 
as high as 4350 F. 

A paper on * ‘Durhy’"—An Unyy, 
Silicon Carbide Body” was presened 
by C. G. Rose, The Carborundum¢ 
This material, comprising silicon ¢, 
bide impregnated with silicon, hys 
unusual combination of  refractg 
ness, electrical conductivity, abrasig 
resistance _and inertness to my 
reagents. 


Vapor Deposition 


This meeting also featured a ser; 
of papers on “The Formation of Xj 
fractory Coatings by Vapor Depo 
tion Methods,” presented by Batre 
Memorial Institute. By proper seld 
tion of reactions and plating cond 
tions, alloys of most of the refracto 
metals can be obtained over wi 
ranges of compositions, thus maki 
it possible to prepare alloys not 0 
tained by conventional methods. 

Tantalum and columbium coatia| 
are readily deposited on both metall 
and nonmetallic bases by hydroge 
reduction of their pentachlorides 
temperatures above 1100 F. Ons 
fractory bases, such as molybdenu 
tungsten and graphite, thermal « 
composition of the _pentachlorid 
and pentabromides can be used ¢ 
produce coatings of these metil 
Vanadium deposition is more dif 
cult to carry out, but satisfactor 
deposits of vanadium have be 
obtained by decomposing vanadiul 
diiodide at 1800 to 2200 F. 

Molybdenum and tungsten 0 
ings are formed by hydrogen requ 
tion of their chlorides. The platinu 
group metals are deposited by decot 
position of the carbonyl chlor 
Rhenium can be deposited by py" 
ysis of its volatile chloride and ura 
um by thermal decomposition o! 
triiodide stabilized with iodine. | 

Coatings of the refractory carbidg 
are obtained on metallic or nonmett 
lic bases by reduction of metal chlo! 
ides in a hydrogen-hydrocat 
mosphere under carefully contro! 
conditions, or by deposition 0! 
metal followed by carburization | 
the plate. When a metal is 00° 
coated with its own carbide, 
treatment in a hydrocarbon-contill 
ing atmosphere is often satistactot} 


\ 


Coatings of refractory nitrides, 


MATERIALS & METHOD} 
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DEGREASING 


Fifteen years ago, the International Business Machines Corpo- 
ation installed its first vapor degreasing unit in the main plant 
it Endicott, New York. This modern metal cleaning method, 
sing trichlorethylene, replaced the hand wiping of flat stock 
pnd the use of the alkaline dip for the removal of oil and grease. 























So successful was this first unit that, today, there are five 
degreasers in the Endicott plant being used for the thorough 
leaning of over 50,000 different parts for the more than 1000 
models of IBM business machines, time-recording units, and 


& indicating and signaling devices. 
Valli 


netall 
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IBM has found that vapor degreasing quickly and easily 
removes oil, grease and dirt from recesses and holes in even 
+ the most intricate precision parts. And the degreasers are used 
‘eu handle all types of work —from tiny screws and studs to large 
al dqggon castings—prior to finishing, inspection and assembly. High 


WBM gets speedy, precision cleaning 
f 50,000 different parts... with 
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Courtesy: International Business Machines Corporation, Endicott, N.Y. 





IBM precision standards are safely met by this 


precision-like cleaning method. 


The excellent results experienced at the Endi- 
cott plant of IBM are being duplicated daily in 
thousands of plants across the country. Perhaps 
vapor degreasing can mean important economies 


in time and cost for you. Why not investigate its 


possibilities today? 








USE DU PONT TRICHLORETHYLENE 
> DEGREASING SOLVENT 


Thousands of manufacturers are using 
Du Pont Trichlorethylene for vapor de- 
greasing. 


wiles 040CTAt mo Cesee 


recmenerenene é/ Under various trade marks, Du Pont 

’ degreasing solvents have been widely used 
for many years. These solvents are stable 
... the best yet developed by Du Pont for metal degreasing. They 
stand up against contaminating and destructive materials which 
may be introduced in degreasing . . . assist materially in carrying 


out efficient cleaning. 











rbidd | | - coe notee " / 
“i DU PONT fammable SOLVENTS 


oll for VAPOR DEGREASING 


MB. SOLD NATIONALLY THROUGH DISTRIBUTORS 
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OMB JULY, 1950 








SEND FOR HELPFUL 
FREE LITERATURE 


These three booklets will give 
you detailed information on 
the advantages of vapor de- 
greasing, the equipment, in- 
dustrial applications, and the 
Du Pont degreasing solvents. 


Mail the coupon to- 
‘ iiss WY 


day! 




















E. I. du Pont de Nemours & Co. (Inc.) 
Electrochemicals Dept., Wilmington 98, Del. 
Please send me your free literature covering the vapor de 
greasing process and solvents We are interested in cleaning 
products. 
Name Position 
Firm 
Street & No. 
City State 
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RADIOACTIVITY? 


G. E. COCOON,. properly applied, protects special equipment 
and working surfaces against contamination. This same pro- 
tection by G. E. COCOON is of outstanding value for acid- 
proofing in the chemical industry as well as other industries 
having acid-proofing problems. 


Are any of these your 


PROBLEMS? 


ACID PROOFING . . . or RUST AND CORROSION? 


COCOON-protected surfaces give assurance of a durable, 
weather-resistant, tough film that protects the objects covered 
against rust and corrosion. COCOON-covered tanks, vats, 
and equipment have excellent protection against most indus- 
trial acids, alkalis, acid fumes, and salt spray. 


COCOON is one war-time formula made to Government 


specifications that has proven itself worthwhile for the Gov- 
ernment and for all industry. 


SEALING ... SHIPPING . . . or STORING? 


Regardless of the size or shape of your product or equipment. 
COCOON protective packaging solves moisture-vapor pene- 
tration, shipping and storage problems. Machine tools or 
other equipment can be packaged in ready-to-use condition: 
completely assembled with operating lubricants in place. 


Applied with a pressure spray gun 
Strips off like a banana peel 


Cocoon Provides Protection in the Right Places 





nile 
COCOON 


Reg. U. S. Pat. Off. 


ENGINEERING 
SECTION 





R. M. HOLLINGSHEAD CORP. 
Camden, New Jersey 


- Toronto, Canada 
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ides and silicide can be obtained 
the reaction of metal chloride yj 
nitrogen-hydrogen, boron dichlogit 
hydrogen and silicon tetrachlog 
hydrogen atmospheres at a hey 
surface under carefully control, 
conditions. Where difficulty js ¢ 
countered in controlling the relat 
rates of deposition of metal and no 
metal, the metal can be deposited fp 
and then nitrided, borided or silicg 
ized. Oxide coatings can be obtais 
by the decomposition of metal halig 
or their reaction with a hydroge 
carbon dioxide atmosphere. 

This work on vapor deposition w 
carried out by L. C. Beale, Jr, Cj 
Powell, I. E. Campbell, D. L. Day,( 
C. Heim and D. H. Nowicki. | 

Another Battelle paper, “The Px 
tection of Molybdenum from Oxid 
tion in Air at High Temperatures 
was given by C. F. Powell, E | 
Beidler, I. E. Campbell, B. W. Gor 
ser and L. F. Yntema. They foun 
that molybdenum can be made high 
corrosion resistant by treatment wit 
a hydrogen-silicon tetrachloride 
mosphere at 1800 to 3300 F so ast 
produce a molybdenum  disilicidé 
coating at its surface. One-mil coat 
ings thus produced have complete 
protected the base metal for ove 
4000 hr. in air at 1830 F and over 4 
hr. at 3090 F. Thicker coatings 
within limits, give proportionatel 
longer lives. Although brittle at roon 
temperatures, the coatings have som¢ 
ductility at a red heat and tend to & 
self-healing. 


Laboratory Open House Held 


The Stamford Research Labor 
tories of American Cyanamid (0, 
Stamford, Conn., were opened to tht 
public recently for the first time sin 
they were established in 1950. _ 

Visitors who toured the more tha! 
410,000 sq. ft. of floor space saw ® 
variety of exhibits showing how "5 
company’s chemicals are used » 
manufacturers of textiles, eathts 
paints, petroleum and agricultut 
products. In addition, the fuactio® 
and operation of much of the & 
tensive laboratory equipment We 
demonstrated. 
MATERIALS & METHOD 
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Isn't this a pretty kettle of fish? 


Surveys reveal an appalling misun- 
derstanding among young people of the “facts 
of business life.” For example, a poll was made 
among seniors in certain high schools which 
showed that they believe business profits are 
“over 50%” of the sales dollar, where actually 
profits average less than 8%. These students 
also think that stockholders receive 24% of the 
sales dollar, where actually it runs less than 3%. 

Isn't this a pretty kettle of fish? 

A greater part of the 8% of the sales dollar is 
reinvested in the business to expand and im- 
prove plant facilities which protects employ- 
ment and creates new jobs for more workers. 


ELECTROLYTIC TIN PLATE - COKE TIN PLATE - WIRE - COLD FINISHED CARBON AND ALLOY BARS - PIPE AND 
TUBULAR PRODUCTS - CONDUIT - 


L950 


The Youngstown Sheet and Tube Company 


General Offices -- Youngstown 1], Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


RODS - SHEETS 





Such ignorance is alarming. Itis unfair to the 
young people themselves and dangerous to 
America’s future. Such misconceptions open 
the door to socialism, communism and all the 
fantasies of the handout or “something-for-noth- 
ing” state of the economic dreamers. 

Our school teachers say they want authentic 
information on the business system and how it 
works. Only business itself can supply the facts. 
You as a business leader in your community 
must share the responsibility for this misunder- 
standing. It is our civic duty to help overcome 
this misconception of everyday economics in 
the minds of our youth today. 


- PLATES - BARS - RAILROAD TRACK SPIKES. 
111 

















a 





ieee 


ORB A A MMM 




























































For CRITICAL TOLERANCES, 
SMOOTH FINISH, and ECONOMY 


DESIGN FOR = 
POWDER METALLURGY fos 








By designing this magneto advance weight, used in Wico Magnetos, for powder metallurgy: 


Critical Tolerances are held. Specifications require +.0015” on some dimensions. | 
Smooth Surfaces are consistently maintained. No surface finishing is required. | 
Low Cost is the result. No other production method offered equal economies. A | 


precision casting would cost approximately four times as much, and Corrosion 
Problems Are Eliminated through the use of nickel silver powder. 





SEND FOR FREE COPY of OUR BOOKLET 


“Applications and Properties of Nonferrous Powder 
Parts.”” Presenting : 


1. 14 case histories of cost savings. 





2. Properties of the commonly used 
wise HEAD PRODUCTS BRASS powders. 


THE NEW JERSEY ZINC COMPANY 


160 FRONT STREET . Me Ee ee a ee 
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Gas Carburizing 


and other heat processing 


@® The American Iron and Machine Works Com- 
pany, of Oklahoma City, is heat treating and gas carburizing 
several different parts — requiring different cycles — in the 
equipment pictured above which consists of an EF gas- 
fired radiant tube pusher type furnace, equipped with endo- 
thermic gas generator, automatic quench, oil conditioner, 
heat exchanger, washing machine and draw furnace. 


The user reports a greatly improved product, much im- 
proved production control and decreased costs. Let the EF 
engineers, with their wide experience in all fields of heat 
treating, work with you on your next job. 


THE ELECTRIC FURNACE CO. 








GAS FIRED, OIL FIRED AND ELECTRIC FURNACES 


FOR ANY PROCESS, PRODUCT OR PRODUCTION oat Chio | 
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News Digest 


News of Engineers 


Robert T. Wood has been named chief 
metallurgist of magnesium products { for 
Aluminum Co. of America. He was fg. 
merly chief engineer for American Mag. 
nesium Corp., an Alcoa subsidiary. It was 
also announced that Dr. Kent R. Vm 
Horn, assistant director of research, yill 
become associate director of  resear 
effective Aug. 1, 1950. He will be trans 
ferred to the central headquarters of 
Alcoa’s research organization at Ne 
Kensington, Pa. 


Speer Carbon Co. has announced sever) 
changes in its organization. A. H. Torop. 
ski, assistant chief plant engineer, is now 
chief engineer— carbon and _ graphite 
products. Harold Higgs, recently chief of 
electronic service for the Bell Aircraft 
Corp., has joined the company as chid 
electronics engineer of the Jeffers Ele. 
tronics, Inc., a wholly-owned subsidiary 
of Speer. Max F. Balcom, chairman of 
the board of Sylvania Electric Products, 
Inc., was elected a director of Speer. And 
John W. Lobnes, previously manager of 
sales for the International Graphite & 
Electrode Corp., a subsidiary of Speer, 
was appointed vice president in charge 
of carbon and graphite sales for both 
Speer and International Graphite. 


Edmund A. Watson has been named 
general improvement engineer of th 
American Car & Foundry Co. He suc 
ceeds John W. Sheffer, who is retiring 
after 42 years of service with ACF. 


The General Electric Co. has announced 
several appointments made __ recently. 
Clarence H. Linder, assistant to the ge 
eral manager of G.E.’s Apparatus Dept, 
is now manager of engineering and acting 
manager of manufacturing of the Afi: 
ated Manufacturing Companies’ Dept 
Frank Gimblette, manager of GE 
Taunton, Mass., plant, was promoted 
the company’s Plastics Div.’s manufactur 
ing headquarters staff. Thomas H. W#, 
until recently in charge of production 
engineering for the Murray Body Cotp. 
succeeds Mr. Gimblette as manager of the 
Taunton plant. L. D. Whitescarver bus 
been named assistant manager of tht 
Lynn, Mass., Turbine & Gear Sales Di 
of G.E.’s Turbine Divs. Succeeding hum 
as manager of the Fitchburg, Mass., Tur 
bine Sales Div. is F. §. Kohl, And Thomé 
Sproule, production manager 0 the 
Fitchburg Works of G.E.’s Welding Di. 
is now assistant manager of manufacturing 
for the Fitchburg Turbine and Weldiné 
Divs. 







(Continued on page 120) 


MATERIALS & METHODS 


This continuous, high-speed 
10-inch mill is the most advanced 
bar-rolling equipment in operation 
today. A mechanical marvel, it 
can reduce a billet to a finished 
bar in approximately 20 seconds. 
The hot steel travels continuously 
in a straight line from the furnace 
all the way through 18 roll stands 
to the run-out table with no revers- 
ing or looping-back required. 

There are four principal rea- 
sons why this mill produces alloy 
steel bars of superior quality. 


1. Alternate vertical and horizon- 
tal rolls in the roughing stands are 
arranged to eliminate any twisting 
or deflection in the bars. 


2. Guides are designed to avoid 
scratching or damaging the sur- 
face of the bars between passes. 


3. The heating furnaces that feed 
into the mill are designed to hold 
billets at rolling temperature for 
relatively short periods, resulting 
in less scale and decarburization. 


4. The high rolling speeds mini- 
mize the temperature drop and 
help to develop a uniform tolerance 
and section in the finished bars. 


This mill is typical of the many 
postwar improvements Bethlehem 
has made in its facilities for pro- 
ducing alloy steels. Also included 
are: modern soaking pits, hot scarf- 
ing machines, controlled-cooling 
facilities, heat-treating furnaces for 
bars in straight lengths and coils, 
and finishing facilities. 

Bethlehem makes high-quality 
alloy steels in a complete range, 
including all AISI grades and 
special analyses for every purpose. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 


Export Distributor 
Bethlehem Steel Export Corporation 


BETHLEHEM 
ALLOY STEELS 


BETHLEHEY 
STEEL 
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MANUFACTURERS’ LITERATURE 


Materials 





Irons @ Steels 


Special Steels. Allegheny Ludlum Steel 
Corp., 8 pages, illustrated, No. la/1. Prop- 
erties of the stainless steels, electrical steels, 
silicon steels, magnetic materials, tool steels 
and “Carmet” carbide metals produced by 
this company. (1) 


Stainless Steel, Allegheny Ludlum Steel 
Corp. Complete technical and fabricating 
data, and applications of this company's 
stainless steel products. (2) 


Stainless Steels. Armco Steel Corp., 44 
pages, illustrated. Chemical analyses, phy- 
sical characteristics and uses of this com- 
pany’s stainless steels. Detailed data on 
corrosion resistance, scaling resistance, me- 
chanical properties, creep strength, etc., is 


included. (3) 


Abrasion-Resistant Alloy. Electro-Alloys Div., 
American Brake Shoe Co., 6 pages, illus- 
trated. Physical properties, uses and advan- 
tages of castings of Thermalloy HC-250, an 
abrasion-resistant alloy. Includes case _his- 
tory data on industrial applications, and 
information on machining and high tem- 
perature service. (4) 


Free Machining Steel. W. J. Holliday & Co., 
Inc., 6 pages, illustrated. Characteristics and 
uses of X1515 Speed Case Plate (low-car- 
bon) and X1545 Speed Treat Plate (medi- 
um-carbon), two free machining steels. (5) 


Stainless-Clad Steel. Ingersoll Steel Div. of 
Borg-Warner Corp. Folder describes Ing- 
Aclad, a 20% cladding of stainless steel 
bonded to a backing of carbon steel. Manual 
of fabricating and welding procedure also 
available. (6) 


Clad Steels. Lukens Steel Co., 68 pages, 
illustrated. Compositions, mechanical prop- 
erties, corrosion ratings and applications of 
nickel-clad, stainless-clad, Inconel-clad and 
Monel-clad steels. (7) 


Alloy Steel. Joseph T. Ryerson & Son, Inc. 
Booklet contains helpful data for specifying 
and buying alloy steels. (3) 
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Screw Steel. Joseph T. Ryerson & Son, Inc., 
2 pages. Describes Ledloy, a lead-bearing, 
open-hearth steel that machines from 30 
to 50% faster than the fastest-cutting screw 
steel previously available. Has good duc- 
tility, strength and case-hardening qualities. 


(9) 


Alloy Steels. Wheelock, Lovejoy & Co., Inc., 
3 pages. Presents data including composition 
limits, heat treating instructions, physical 
properties, sizes, applications, etc., for AISI, 
Hy-Ten and SAE alloy steels. (10) 


Nonferrous Metals 


Forging Alloys. Bridgeport Brass Co. Charac- 
teristics of various forging alloys, including 
Duronze III, silicon bronze, naval brass, 
manganese bronze and Muntz metal. In- 
cludes chemical composition, machining 
qualities and applications. (11) 


Low Melting Alloys. Cerro de Pasco Copper 
Corp., 40 Wall St,.New York 5, N. Y. 
Loose-leaf binder and informative engineer- 
ing literature on Cerro (low-temperature 
melting) alloys and special methods of 
application which have been useful in many 
phases of manufacturing. Free when re- 
quested from Cerro de Pasco on company 
letterhead. 


Thermostatic Bimetal. W. M. Chace Co., 4 
pages, illustrated, No. la/10. Properties of 
Chace thermostatic bimetals, and detailed 
formulae and calculations used in their 
application to temperature responsive de- 
vices. (12) 


Spring Alloy. Elgin National Watch Co., 
Industrial Products Div., 2 pages. Composi- 
tion and properties of cobalt-chromium-base 
spring alloy, Elgiloy, having high corrosion 
resistance, set and fatigue resistance, hard- 
ness and elasticity. (13) 


Welding Nickel Alloy. Illium Corp., 4 pages, 
No. 105B. Instructions for metallic arc and 
oxyacetylene gas welding of Illium, nickel- 





To obtain literature appearing on these 
pages, please refer to easy-to-use reply 
card on page 117. 











base corrosion resisting alloy. (| 


Nickel Alloy Corrosion. International Nid 
Co., Inc., Development & Research Diy. 
pages, illustrated, No. T-6. Results of 
tensive corrosion tests on nickel and 
alloys using caustic alkalies. (] 


Silver Babbitt. National Bearing Diy. 
American Brake Shoe Co. Physical prop 
ties and operating characteristics of N.B 
Silver Babbitt for bearings. Also instrucrig 
on preparation of shells for good bondi 
and on pouring. (| 


Nonmetallic Materials and Po 


Graphite Parting Compound. Acheson ( 
loids Corp., 4 pages, illustrated, No. 4) 
Describes uses of Dag Colloidal graphite 
a parting compound to prevent sticking 
two surfaces. (] 


Felts. American Felt Co. Booklet label 
“S.A.E. Felts” gives technical standards 
felt materials adopted by automotive j 
dustry and used by many other industrig 
Samples also included. (1§ 


Hard Rubber and Plastics. American Haj 
Rubber Co., 60 pages, illustrated. Comple 
technical data on all grades of Ace hat 
rubber and plastics. 19 


Ceramics. American Lava Corp., 4 pagd 
No. 248. Chart of mechanical and electri 
properties of AlSiMag ceramics. 20 


Plywood. Douglas Fir Plywood Assn. Uset 
applications of plywood for solving pi 
duction, construction, maintenance and pad 
aging problems. (21 
Silicone Compound. Dow Corning Corp, 
pages, illustrated, No. 1. Complete data 0 
D.C. Antifoam A, silicone compound {0 
killing foam in aqueous systems. Typ 
applications included. (22 


Plastic Resin. Dow Chemical Co., Piast 
Div., 8 pages, illustrated. Presents compl 
data on Saran, a plastic resin for snjectiol 


molding, (23 
Plastics. E. I. du Pont de Nemours & ©: 
Inc., Polychemical Dept. Physical chara 


teristics of nylon and other plastics. 4% 
gives cost-saving applications. (24 


. : vy Plas 
Resins and Molding Compounds. Durez Pia 
tics & Chemicals, Inc., 8 pages, i!!ustrate 


MATERIALS & METHODS 





ist phys 
3 Durez 
¢ -ribes 

f phen 


minated 
jica CO- 
Nescript 
yica BFA 
pemical- 









vicone F 
| Def 
bber, ! 

efs 4 


uber. | 
{B. F. 
ly ic/ 
year f 
utes, 1a 
0 Gi 
Hends. 





tr0siO 
pages, | 
aveg 
ntheti 
osion-f 


ment 
ages, 
emper 
from K 


ement 


Metal 
ages. 
hydride 
produc 
and in 
action: 


ear-| 
pages 
proper 


cally 


slurry 
plates 


Plastic 
trated 
etc, ¢ 


Polyes 
Prodi 
prope 
Resir 
Ing t 
In Cl 
Suge 


Clos 
Ame 
lnfo 
aval 
and 
gask 
app 


tab 


J 





cal properties and applications of 
henolic molding compounds and 
different fields of application 
(25) 


minated Thermosetting Plastics. The For- 
4 Co., 16 Pages, illustrated, No. 1b/9. 
‘ riptions and properties of various For- 
nica grades. Includes glass fibre, silicone, 
,-mical-resistant synthetic fibre, cotton mat, 
resistant and special punching grades. 


(26) 


one Rubber. General Electric Co., Chem- 

Dept. Information on G.E. silicone 
ther, suitable for bushings, gaskets, heat 
Jers and shock absorbers. (27) 


her, B. F. Goodrich Chemical Co. (Div. 
(MEE; B. F. Goodrich Co.), 8 pages, illustrated, 
i), 1c/4. Properties and specific uses of 


‘sts phys! 
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: Nig War rubber products, including vulcan- 
Div, wtes, latex, plasticizers and phenolic blends. 
4 " » Good-rite Resin 50 and Geon poly- 
an 


blends. (28) 


yosion Resisting Plastic. Haveg Corp., 8 
wees, illustrated. How various grades of 
veg material, consisting of asbestos and 
nthetic resin, are used to produce cor- 
osjon-resisting process equipment. (29) 


mented Carbide. Kennametal, Inc., 2 
wees, illustrated, No. 284. Reports high 
mperature performance of tube fabricated 
om Kentanium K140A, new heat-resisting, 
emented titanium-carbide (30) 


etal Hydrides. Metal Hydrides, Inc., 4 
mages. Describes metallurgical and chemical 
ydrides. Indicates their use in alloying, 
producing hydrogen, reduction of organic 
und inorganic compounds, condensation re- 
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rds ection, eC. (31) 
ear-Resistant Materials. Norton Co., 4 
pages. Describes physical and chemical 


properties of five extremely hard, chemi- 
mally inert, non-corrosive materials used in 
slurry pump liners, cylinder liners, wear 
plates, etc. (32) 


Plastics. Richardson Co., 24 pages, illus- 
mated. Describes uses, production processes, 


ym of numerous types of plastics. (33) 
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Polyester Resins. Rohm & Haas Co., Resinous 
Products Div., 21 pages. Describes physical 
properties of liquid and cured Paraplex 
Resins. Recommends compounding and cur- 
ing techniques. Lists methods of laminating, 
molding, casting and fabricating, and uses 
in cementing, caulking and impregnating. 
Suggests numerous applications. (34) 


op. 
ata | 
ud fa 
‘pic 
(22mClosed-Cell Rubber. Rubatex Div. of Great 
American Industries, Inc., No. RBS-12-49. 
Information on Rubatex closed-cell rubber, 
Wailable in soft, medium and firm forms 
aad on natural and synthetic stocks, for 

uasketing, cushioning or vibration-damping 
x Comm *Pplication (35) 
hara¢ 


Als N®Oprene. Rubber Chemical Div., E. I. du 


Ont de 


Plast 
nplet 
ection 


(23 


(24) Nemours & Co., Inc., 12 pages, il- 
Ph a. No. 43. Discussion of the use 
al tes, ene in parts necessitating high 
““ilical resistance such as hose, diaphragms 
and protective coatings. Includes extensive 
tabular data. (36) 
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Sponge Rubber. Sponge Rubber Products Co., 
12 pages, illustrated. Specifications and 
descriptions of products made from Spon- 
gex, including sheet sponge rubber, die cut 
shapes, cord, tubing, strips, molder forms 
and pad stock. (37) 


Colored Rubber. Stalwart Rubber Co., 4 
pages, illustrated. “Your Color in Rubber” 
outlines this company’s facilities for dupli- 
cating any color in rubber, regardless of 
shade or tone, without altering other char- 
acteristics. (38) 


Molded Ceramics. Star Porcelain Co. Brief 
survey of the technical characteristics of 
molded ceramic products for electrical wir- 
ing, electrical heating and special applica- 
tions. (39) 


Technical Plastics. Synthane Corp., 20 pages, 
illustrated, No. 1b/15. Properties and ap- 
plications of this company’s technical plas- 
tics. Available forms, specifications and 
tolerances listed. (40) 


Inert Plastic. U. S. Gasket Co., Teflon Prod- 
ucts Div., Catalog No. 300. Gives complete 
specifications and description of available 
stock of Teflon, a plastic featuring chemi- 
cal inertness, high dielectric strength and 
good adhesion resistance. (41) 


Carbon Graphite. U. S. Graphite Co., 40 
pages, illustrated. Catalog gives complete 
/Jdata on Graphitar, a carbon-graphite non- 
' metallic product with self-lubricating prop- 
erties and low coefficient of friction that 
resists chemical attack, is as hard as steel, 
lighter than magnesium, and will not 
warp. (42) 


Polyester Resins. U. S. Rubber Co., Nauga- 
tuck Chemical Div., 18 pages. Detailed 
properties and applications of Vibrins, 
thermosetting polyester resins. Fabricating 
information includes details on pressure 
laminating and casting. Price schedule in- 


cluded. (43) 


Felt. Western Felt Works, 32 pages, illus- 
trated. History of manufacture and uses 
of felt, including brief description of 
present-day methods and applications. (44) 


Metal Parts e Forms 


Aluminum Extruded Shapes. Aluminum Co. 
of America, 12 pages illustrated, No. AD- 
229. Shows design potentialities of versatile 
aluminum extrusion process. Includes pro- 
duction applications, cost considerations and 
terminology and data helpful in ordering 
extruded shapes. (45) 


Aluminum Die Castings Design. Aluminum 


Co. of America, Pittsburgh 19, Pa., 189 
pages, illustrated. Price $1.00. Aimed at 
buyer of light-metal die castings. Data on 
die casting process and equipment, alloys 
used, design rules and finishing and ma- 
chining considerations. Requests should be 
sent directly to the Aluminum Co. 


Aluminum Parts. Aluminum Goods Manu- 
facturing Co., 56 pages, illustrated. Com- 
prehensive catalog covers this company’s 
extensive facilities for producing aluminum 
parts, the technical services available and a 
wide range of products. (46) 


Precision Forms. American Brass Co., Water- 
bury Brass Goods Branch. Data on com- 
plete engineering and toolmaking facilities 
for precision stamping and press drawing 
of copper, brass, nickel silver and other 
metals. (47) 


Certified Die Castings. American Die Cast- 
ing Institute, Inc. Describes plan whereby 
producers of zinc alloy die castings whose 
output is subject to regular sampling and 
analysis (A.S.T.M. specifications) can use 
special labels on shipments. Plan intended 
to protect buyer of die castings. (48) 


Bronze Castings. American Non-Gran Bronze 
Co., 16 pages, illustrated. Production of 
bronze castings described, including ma- 
chining facilities which make possible com- 
panys precision contract manufacturing. 
Shows a number of typical products. (49) 


Precision Investment Castings. Arwood Pre- 
cision Casting Corp., 16 pages, illustrated. 
Informative article on precision investment 
castings. Includes table of alloys recom- 
mended as most adaptable for this process. 

(50) 


Beryllium-Copper Springs. The Beryllium 
Corp. Details on beryllium-copper as a 
corrosion- and fatigue-resistant, high elas- 
tic strength spring material with good 
formability and electrical properties es- 
pecially adaptable for instrument springs. 

(51) 


Steel Forms. Bethlehem Steel Co., 4 pages 
illustrated, No. 1la/8. Advantages of this 
company’s cold-formed shapes; Mayari R 
low-alloy, high strength steel; rolled-and- 
forged circular products; drop, press and 
upsetter forgings; pierced forgings; ‘beth- 
anized” wire; and bolts and nuts. (52) 


Steel Tubing. Bundy Tubing Co., 20 pages, 
illustrated. Mechanical and corrosion prop- 
erties, fabricating and finishing charac- 
teristics, specifications and typical fabri- 
cated parts of Bundyweld double-walled, 
copper-coated steel tubing. (53) 


Insert Tools. Carboloy Co., Inc., 6 pages. 
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Supplement to Catalog No. GT-200 de- 
scribes expanded line of insert tools with 
mechanically-held solid Carboloy cemented 
carbide bits, in standard shapes, and their 
clamping devices. (54) 


Stainless Tubing. Carpenter Steel Co., Alloy 
Tube Div., 4 pages, illustrated. Physical 
properties, corrosion resistance and available 
sizes of this company’s stainless steel tub- 
ing. (55) 


Precision Molded Plastics. Consolidated 
Molded Products Corp., 8 pages, illustrated. 
Describes this company’s facilities, experi- 
ence and equipment for producing com- 
pression-, transfer- and injection-molded 
plastics. (56) 


Die Castings. Doehler-Jarvis Corp., 4 pages, 
illustrated. Advantages of the die-cast 
aluminum automobile door panel developed 
by this company. Discusses possible future 
applications of large die castings. (57) 


Aluminum and Magnesium Castings. Eclipse- 
Pioneer Div. Foundries. “Book of Facts” 
describes modern machines, techniques and 
testing devices for rapid, economical alumi- 
num and magnesium casting. (58) 


Investment Castings. Engineered Precision 
Casting Co., 4 pages, illustrated. Describes 
Epco precision investment castings. (59) 


Electrical Contacts. Fansteel Metallurgical 
Corp., 36 pages, illustrated. Fundamental 
notes on contact design and properties, ad- 
vantages and principal uses of Fansteel 
electrical contact grades. Also discusses as- 
sembly methods, including riveting, spin- 
ning, upsetting, spot and projection weld- 
ing, and brazing. (60) 


Flexible Tubing. Flexible Tubing Corp., 8 
pages, illustrated, No. 5-4. Applications and 
performance data on Spiratube, new flexi- 
ble tubing for ventilation and materials 
conveying. (61) 


Stainless Tubing. Peter A. Frasse & Co., 12 
pages. Information on machinability of 
seamless mechanical tubing. Includes this 
company’s recommendations for tool de- 
sign with pertinent data. (62) 


Self-Lubricating Bushings. Graphite Metal- 
lizing Corp., 8 pages, illustrated, No. 108. 
Characteristics and uses of Graphalloy self- 
lubricating bushings. Clearances, materials 
selection and other design data given. (63) 


Gray Cast Iron. Gray Iron Founders’ Society, 
Inc. Booklet gives mechanical and engi- 
neering characteristics of gray cast iron. 
Includes details for designing cast com- 
ponents. (64) 


Precision Castings. Gray-Syracuse, Inc., 4 
pages, illustrated. Shows various small 
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parts precision-cast of brass, bronze, beryl- 
lium, copper, and carbon, stainless, tool 
and high-temperature steels. (65) 


Zine Die Castings. Gries Reproducer Corp., 
4 pages, illustrated. Detailed specifications 
of Junior and Senior type GRC rust proof 
and corrosion resistant nonferrous zinc al- 
loy wing nuts and a variety of small zinc 
die castings, injection moldings, etc. (66) 


Helical Compression Springs. Instrument Spe- 
cialties Co., Inc., 2 pages, illustrated. How 
to obtain time- and money-saving “engi- 
neer’s assortment” of 100 beryllium copper 
helical compression springs for development 
work. (67) 


Bearing Design. Johnson Bronze Co., Sleeve 
Bearing Headquarters, illustrated. Detailed 
information and considerations mecessary 


for good bearing design. (68 ) 


Welded Steel Tubing. Jones & Laughlin 
Steel Corp., 16 pages, illustrated, No. AD- 
64. Describes manufacture, advantages and 
uses of Electricweld tubing. Includes toler- 
ances, bending and finishing data and 
selection factors. (69) 


Aluminum Cable. Kaiser Aluminum & Chem- 
ical Corp. Detailed information on physical 
and electrical properties of Kaiser Alumi- 
num ACSR and All-Aluminum Cable. In- 
cludes tables of available reel sizes. (70) 


Cold Drawn Shapes and Shells. Linde Air 
Products Co., 2 pages. Discusses types of 
Prest-O-Lite cold-drawn shapes and shells 
which can be supplied, including materials 
and dimensional ranges. (71) 


Die Castings. Litemetal DiCast, Inc., 12 
pages, illustrated. How to select best light 
metal alloy for die casting. Shows this 
company’s facilities for producing alumi- 
num and magnesium pressure die castings. 


(72) 


Castings. Meehanite Metal Corp., 8 pages 
illustrated, No. 31. Extensive coverage of 
industrial applications of Meehanite cast- 
ings. Test data and charts included. (73) 


Tungsten Carbide Shapes. Metal Carbides 
Corp., No. 50-G. Shows 1325 different 
sizes of standard solid tungsten carbide 
blanks, bars, strips, rods, tubes, bushings, 
rings, flats, tips, disks and special shapes 
carried in stock for immediate shipment. 

(74) 


Investment Castings. Microcast Div., Aus- 
tenal Laboratories, Inc., 2 pages, illustrated. 
Shows typical parts made by precision 
casting of high-temperature, difficult-to- 
machine alloys. (75) 


Plastic Pipes and Fittings. Elmer E. Mills 
Corp., 4 pages, illustrated. Describes chem- 


ical resistance and physical Properties ,j 
Mills-Plastic pipes and fittings. produc 
for a wide variety of chemical and tall 
trial uses. (76) 


Nonferrous Powder Metals. New Jersey 2; 
Co. Gives properties and uses of nonfetrog 
powder metals, and includes 14 Case hi 
tories illustrating applications jp wid 
costs were cut. (n) 

































































Zinc Alloy Die Castings. New Jersey Ta 
Co., 28 pages, illustrated. Principal feature 
of Zamak-3 and Zamak-5 zinc alloy 4; 
castings, their method of production, » 
typical applications. (78) 


Precision Castings. Ohio Precision Castings 
Inc., 12 pages, illustrated. Application ». 
ports on company’s precision plaster mol 
castings as used by several Manufactures 
for close tolerances, smooth surfaces gj 
economy. (79) 


Steel Tubing. Ohio Seamless Tube Co, }y. 
formative booklet describes many metho, 
of fabricating and forging steel tubing 


cl 


( St) 


Alloy Tube Supports. Ohio Steel Foundy 
Co., 8 pages, illustrated, No. TS-49, D. 
scribes numerous types of tube suppoiy 
cast from heat and corrosion resistant sted 
Includes properties of Fahrite grade N. 
chromium-nickel alloy and design essentiak 
of tube supports. 8] 


Spun Shapes. Phoenix Products Co., Mel 
Spinning Div., 4 pages, illustrated. De 
scribes Phoenixspun method for producing 
spherical and extra deep-drawn contours is 
various diameters, and in hard metals up 1 
¥g-in. thickness. (82) 


Aluminum Extrusions. Reynolds Metals Co, 
Technical Editorial Service, Louisville, Ky, 
138 pages, illustrated. ‘Designing with 
Aluminum Extrusions” explains engineer 
ing principles involved, with examples o 
effective extrusion design and manufactw- 
ing possibilities. Available free when re 
quested from Reynolds on company letter 


head. 


Plastics Forms. Rogers Corp., 12 pages, i: 
lustrated. Catalog of materials and servic 
available. Two molding compound sené 
described. Forms include molding boati 
laminated sheets and punchings, and pit 
shaped preforms. (83 


Small Tubing. Superior Tube Co., No. }! 
Describes this corapany’s seamless sti 
Weldrawn (welded and drawn) tubit 
available in all practical metals and 
outer diameters from 0.010 to 0.625 1 


(up to 13%@ in. in some analyses. 


Inc., 4 pages, illustrated. Describes thi 
company’s facilities for sheet meta! workit 
of all metals, including stainless ste 


Stainless Steel Tubing. Trent Tube 0. ' 
pages, illustrated. Describes facilities 
producing Trentweld stainless steel, Moo 
and Inconel tubing in sizes from 18 ' 


22 in. in dia. in long lengths, or up © ° 
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i0n, aniflllMntact Welding Electrodes. North Ameri- 
(78), Philips Co., Inc. Detailed technical and 


oduction data on mew contact welding 
«trode said to give better quality and 
ier welding. Prices included. (135) 


jjustable Feet. Ohio Nut & Bolt Co., 4 
ges, No. 483. Specifications of this com- 
ays FR and FS (scalloped rims) ad- 
sable feet, used as leg leveling, adjusting 
damping screws. (136) 
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gineered Fasteners. Shakeproof, Inc., 8 
ves, illustrated. Detailed specifications of 
‘complete line of lock washers, sems 
bread-cutting screws, Q-two fasteners, etc. 


(137) 


vecial Fasteners. South Chester Corp., 28 
,oes. Data on Southco blind rivets, anchor 
uts, panel fasteners, door-retaining nuts, 
d other fasteners used to join metal-to- 
netal, metal-to-plywood, etc. (138) 


sif-Locking Nuts. Standard Pressed Steel 
»., illustrated. Pamphlet describes features 
‘OducingMMind applications of Flexloc locknuts, list- 
tours Ning prices and specifications of popular 
Us Up (OM 70s, (139) 


(8) 


Foundry 
49. De 
SUPPOIlg 
int steel 
ade Nj 
SSEN tials 


.. Metal 


ed. De. 


asteners. Townsend Co., 12 pages, illus- 
ated, Shows many of this company’s wire 
bsteners, emphasizing wide variety of 
hapes, sizes and heads covering numerous 
pstening problems. (140) 
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orging @ Forming @ Machining 


orged Metal Quality. Drop Forging Assn., 
ages, imme’ Pages, illustrated. Traces metal quality 
serviceqmmerough progressive forging operations, em- 
1 serilmmpbasizing improvement in physical proper- 
les achieved by hot working. Several hot 
jorking processes described in detail. 
(141) 


etal Forming. Hydropress, Inc., 12 pages, 
Hlustrated. Details on Marform process for 
etal forming by drawing, including ex- 
lanation of process, applications, advan- 


fo bges and cost analysis comparing it with 
onventional methods. (142) 
alculator. Wales-Strippit Corp. Free slide 
om ~ lle type of calculator enables rapid deter- 
Cs a Bptation of cost and time of each part 


nd whole run on Wales Fabricator. (144) 


ies cf Melting @ Casting e Molding 


lastic Injection Molding. Reed-Prentice 
P., 4 pages, illustrated. Complete speci- 
“AUlons, features and engineering drawing 
bf ‘company’s 10J-60-o0z. plastic injection 
molding machine. (145) 
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Plastics Molding Press. F. J. Stokes Machine 
Co., 4 pages, illustrated, No. 503. Descrip- 
tion and specifications given for completely 
automatic plastics press. Typical parts 
shown. (146) 


Inspection @ Testing @ Control 


Hardness Tester. Ames Precision Machine 
Works, 6 pages, illustrated. Describes pre- 
cision portable hardness tester Model 4 for 
testing rounds and flats up to 4 in. Other 
models and prices are also listed. (147) 


Quality Control Indicator. General Electric 
Co., Apparatus Dept., 4 pages, illustrated, 
No. GEC-629. Describes operation and uses 
of new quality control indicator which con- 
tinuously checks reject rate on mass-produc- 
tion lines. (148) 


Furnace Atmosphere Indicator. Claud S. Gor- 
don Co., 2 pages, illustrated. Describes 
device which quickly indicates any devia- 
tion from desired furnace atmosphere. 


(149) 


Surface Pyrometer. Illinois Testing Labora- 
tories, Inc., No. 4257. Describes Alnor 
Pyrocon, a pyrometer which gives quick, 
accurate readings of all surface tempera- 
tures, metallic or nonmetallic, flat or curved, 
stationary or revolving. (150) 


Microphotometer. Jarrell-Ash Co., No. 1-5. 
Specifications for Jaco Projection Compara- 
tor Microphotometer, a flexible instrument 
offering many advantages to the spectrogra- 
pher. (151) 


Temperature Control. Leeds & Northrup Co., 
No. ND44 (1). Information on Micromax 
electric control pyrometers and recording 
controllers for regulating, indicating and 
recording temperatures. (152) 


Pyrometer Indicator. Thermo Electric Co., 4 
pages, No. 25. Technical features and 
prices of several models of pyrometer in- 
dicators for various temperature ranges. 


(153) 


Combustion Safeguard. Wheelco Instruments 
Co., 4 pages, illustrated, No. F2-1. De- 
scribes new Model 1300 Flame-otrol com- 
bustion safeguard for industrial furnaces, 
ovens, boilers, kilns and other heating 
equipment. (154) 


Hardness Tester. Wilson Mechanical Instru- 
ment Co., Inc. Information on Tukon 
Testers for micro-identation hardness test- 
ing. Three models cover full range from 
micro to macro hardness testing using loads 
from one gram to fifty thousand grams. 


(155) 





A Complete Line 
of TEFLON STOCK 





Sheets 
Cylinders 
Rods 
Tubing 
Bars 


Immediate Delivery 


We supply the Teflon stock you need in 
any quantity without delay. Our selection, 
the most complete in the country, includes 
many special items. For example, we fur- 
nish unoriented sheet Teflon (starting at 
46’ thickness) in sizes up to 36 x 36’’— 
the largest sheet Teflon offered anywhere. 


Teflon—if you haven’t already dis- 
covered it—is a unique new DuPont 
plastic, unequalled for absolute chemical 
inertness, adhesion resistance and dielec- 
tric strength. Teflon cannot be attacked 
by nor contaminate amy industrial acid, 
solvent, caustic, oil, gas, etc. It is 
extremely tough and suitable for temper- 
atures from —150°F. to 550°F. (can be 
recommended for higher temperatures in 
some cases). Teflon is the perfect answer 
to hundreds of product and equipment 
problems throughout the processing, 
chemical and electrical industries. 


You'll find Teflon stock is easily 
machined or cut into whatever parts you 
need. So whether you're ready ho quan- 
tity production or merely wish to evaluate, 
let us know your requirements. We can 
help you cut costs in many ways. 


For complete information on Teflon 
and on types and dimensions of Teflon 
stock available, write for Catalog No. 300. 


We also manufacture Teflon parts molded 
exactly to your specifications. 


Teflon Products Division 


UNITED 
STATES 
GASKET 


COMPANY 


656 N. 10th St. 
Camden, New Jersey 
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MICROCASTING 
Eliminates 15 machine Operations 


AT 1/3 THE COST 





ACTUAL SIZE 








Microcast Parts are Smooth, \ 
Uniform, Sound as Cast 


Quantity Production of Intricate Parts 
from High-Melting-Point Alloys 


Y using the MICROCAST ing dies, special toolings, drilling, 
B PROCESS or precision and similar operations. Micro- 
casting, this knitting ma- castings, as Cast, are dimensionally 
chine cutting knife was produced uniform, structurally sound, and 
at % the cost ot the previous produced to such close tolerances 
method ...and with 15 machine that a minimum of machining is 
operations eliminated. Further, required. Thus, they permit the 
Microcasting made possible the use of such extremely hard, non- 
use ot extremely hard Stellite “J” machineable and non-forgeable 
Metal instead ot the relatively soft alloys as stainless steel, tool steels, 
and short-lived tree machining Stellite, and others. Write today 


alloy tormerly used. tor complete information. 


Such savings as these can be MICROCAST DIVISION 


yours, too, with Microcast... aystENAL LABORATORIES, INC. 
through the elimination of torg- 224 E. 39th St.. New York 16, N.Y. 


715 E. 69th Place, Chicago 37, Ill. 
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MICROCAST T. M, REG, U.S. PAT. OFF 


FREE BOOKLET 
Send for 16-page 
Microcast Booklet. 


. , Ps 
Contains many C 
“case histories” “@ 








and full explana- 4 

, , ¢ 
tion of Microcast 
Process. a aad 
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John C. Cotner has been appoi 
president of The Hydraulic Press y, 
facturing Co. In 1949 Mr. Cotner 
as president of Consolidated Industrie 


The retirement of Charles A. Dy 
as vice president of Westinghouse Bley 
Corp. has been announced. He ¢& 
with Westinghouse for 43 years. 


William A. Kissock was elected y 
president of industrial relations of 
point, Inc:- He previously had been my 
ager of the department. 


The appointment of Wéilliam A. My; 
as supervisor of the electronics laboray 
at Southwest Research Institute occu 
recently. Mr. Mussen was responsible § 
various phases of radio-proximity f 
development and instrumentation in 4 
U. S. Naval Ordnance Laboratory. 


Charles M. Kimball recently was elegy 
to the office of president of the Midwa 
Research Institute. 


Horizons, Inc. has announced the g 
pointment of Dr. Jacob L. Snoek, nord 
Dutch scientist and physicist, to its physi 
department staff. 


Fred M. Gillies was elected to the pos 
tion of executive vice president of Am 
Steel Co. Until a few months ago he ha 
been works manager of Inland Steel G 


Harbison-Walker Refractories Co. a 
nounces the appointment of G. G 
Coolidge as executive assistant to t 
president. Mr. Coolidge a short time a 
relinquished his title as vice president i 
charge of sales due to company retiremét 
policies, but will continue to retain i 
directorship. 


Robert C. Medl has joined the stall 
the Quaker Chemical Products Corp. 
technical director. He was previously vi 
president and technical director of & 
McCormack-Medl! Corp. 


The United States Steel and Carnegt 
Pension Fund, a Pennsylvania corporatiot, 
announced the election of A. R. Mabie 
son as president and treasurer, Willa 
C. Butler as comptroller and_ secreti 
G. L. Thomas as supervisor of pessid 
administration, and E. V. Russ as supe 
visor of insurance benefits administratid 
and assistant secretary. 


John N. Welsh, director of enginectitt 
service of Hall Laboratories, Inc, ™ 
been named associate director of the im 
Mr. Welsh will continue in his capac! 
as director of engineering service. 


Raybestos-Manhattan, Inc. as 
nounced the recent election of new - 
cers. George R. Weber, vice presic@ 
and a director, has added the dutes © 
treasurer, succeeding W. H. Dunn, who 
retired. W. S. Simpson was named sec® 
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FLOW METERS: 


A visual, continuous indication of flow rate is 
provided by A.G.F. Flow Meters. Rate of flow is 
read directly in cubic feet per hour. Any change 
or interruption in the flow is immediately evident. 
Units are available for practically all gases used in 
) industry, and many liquids. Gas capacities range 
q from 1% to 3000 cubic feet per hour. 





| A.G.F. Flow Meters give an accurate, depend- 
| able reading at all times and insure uniform results 
ah by permitting duplication of previously determined 
| settings. The patented alloy center-wire construc- 
{| tion keeps the float permanently centered in the 

a tube, and helps to damp oscillations resulting 
rom minor variations of flow or pressure. 














Hi 

' Many applications—A.G.F. Flow Meters are used for the measure- 
| ment of the flow of atmosphere gases of all kinds, including carburiz- 
ing gases, ammonia flow in Nitriding, hydrogen flow; and measure- 
ment of the flow of fuel gases, including city gas, natural gases, 


bottled gases such as butane and propane, and mixtures of gas 
and air. 





* Patented Write for new catalog No. C-1303, describing Flow Meters and 
other A.G.F. products including gas carburizers, heating machines, 
oven furnaces, pot furnaces and other heat-treating equipment. 


AMERIGAN GAS FURNACE CO. 


142 SPRING ST., ELIZABETH, N. J. 
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ij HIGH TENSILE MANGANESE BRONZE 


| e@ high in strength, toughness and corrosion 
; resistance ...... 


@ long time favorite with manufacturers of 
marine fittings ...... 


e@ leaves sand clean and bright—takes a 
mirror-like finish ...... 


Se 


sig Mi i 


li @ recognized as the highest quality manga- 
| nese bronze available ..... . 


AJAX METAL CO. PHILADELPHIA 23, PA. 





ASSOCIATE COMPANIES 


AJAX ELECTRIC + AJAX ELECTROTHERMIC CORP. - AJAX ELECTRIC FURNACE 
AJAX ENGINEERING CO 
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tary, and W. Ward Kievit a dies 
the corporation. 


Lloyd J. Hughlett has joined the 
of Arthur D. Little, Inc., where he 
be engaged in studies leading to prop, 
for regional economic developmen, 
Hughlett formerly served with Mc. 
Hill International Corp. 


North American Philips Co., [. 
promoted Rudolf Lowit to the poi 
of vice president in charge of its 
Div. He had been general manage 
the division. 


M. A. Williamson has joined \ 
Diver & Crowe, Inc. as a vice presi 
He previously had been a vice presii 
of McGraw-Hill Publishing Co. 


The election of E. W. Donkel as 
dent of Kent-Owens Machine Cp | 
been announced. Mr. Donkel, form: 
vice president and general manager, { 
the post left vacant by the death of 
father. At the same time Walte 
Streblau was named assistant secretary 


Clyde O. DeLong, sales manager of 
Plastics Div. of The B. F. Goodrich 
has been promoted to the position 
general manager of the division in cha 
of manufacturing and sales. 


Automatic Steel Products, Inc. } 
elected H. O. Holland vice president 
charge of sales of all divisions of 
corporation. He had been director 
sales. It was also announced that Jol 
E. Carnahan was named vice president 
the Spun Steel Div. of the corporatio 


George T. Fraser has received the q 
pointment of assistant manager of 10 
Steel Sales for Crucible Steel ©. 
America. Mr. Fraser, formerly mam 
of Crucible Rexalloy sales, will now mi 
his headquarters in Syracuse, N. Y. 


Borg-Warner Corp. recently elected 
following officers: R. W. Dose, secret! 
Mathew Keck, treasurer; and Leos 
Heidgen, assistant secretary and assist 
treasurer. 


Robert E. Ward. has been appoitit 
manager of the foundry at the Ecipt 
Pioneer Div. of Bendix Aviation 1 
Mr. Ward previously was director ‘ 
metallurgy for Eclipse-Pioneer. At ' 
same time Ralph D. Ferguson, assis 
manager of the foundry, was made st 
manager. 





Walter Guy Robbins, president 0% 
Carboloy Co., Inc., died of a heart a 
while on a business trip in Schenec® 


N. Y. 


The death of George R. Probst, ™ 
ager of Steam Turbine Sales for Wo™ 
ington Pump & Machinery Corp. ™ 
been announced. 
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Cost-conscious product designers today are scrutinizing 
materials’ costs and properties as never before—to insure the 
selection of the right material for every job. 


You, too, may be looking for a fresh approach to new methods, 
new materials ... perhaps plastics . . . to help you produce better, 
faster-selling products, at lower cost. 


which material should | use? 


To help you keep your finger on pocket-handy materials 
information, Monsanto has prepared a useful, convenient reference 
guide of facts and figures. A handy COMPARATOR ... 

which gives you ready answers to your questions on the relative 
cost of plastics and alternate materials, or questions concerning 

the physical properties of plastics in which you may be interested. 


A twist of the dial, and you can see for yourself the comparative 
cost figures on styrene and aluminum, or phenolic and 

zinc, or whatever materials you wish. Or exact data on the 
mechanical, thermal, optical, electrical and chemical 
properties of twelve leading plastics. 







Simply write or mail 





the handy coupon, for 
your free material cost 
— plastics property 
COMPARATOR, Monsanto’s 
newest informative aid 
for product designers. | 


MONSANTO CHEMICAL COMPANY, Plastics Div., 
Dept. MMP-31, Springfield 2, Mass. 


Please send me my free material cost— plastics 
property COMPARATOR. 


Please send me your booklet, “What Monsanto 
Plastics Can Do For You.” 


Name & Title 


MONSANTO 


CHEMICALS ~ PLASTICS 








Company _ 
SERVING INDUSTRY 4 adress 
WHICH SERVES MANKIND PREP N 





City, Zone, State 
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SERVICE REQUIREMENTS 
select a job-suited 
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Quickly in 
two sizes, 
wide range of panel 
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A coil spring (itv rves panels 


4bration. One size se 
yor t0 500” thick. 
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FOR 
FREQUENT 
ACCESS 
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For speed and economy, 
let our engineers examine 
your fastening problems, 
without obligation. 





Write today for free 
illustrated fastener 


handbook. 


ALL ITEMS PAT. OR PAT. PENDING 


SOUPHCO 


Lolth ia Mei t3ii mae) ite) yale) .| 


1404 FINANCE BUILDING 
1418 SOUTH PENN SQUARE 








Philadelphia 2, Pa. 
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News of Companies 


A. E. Zeisel has announced the forma- 
tion of Frigilatem Welding Alloys, Inc., 
located at 1516 Corlies Ave., Neptune, 
N. J. The company will develop and 
merchandise new and improved low tem- 
perature welding rods and fluxes, both 
gas and arc, for all metals and for all 
industries. 


Industrial Chemical & Equipment Co. 
has moved from Builders Exchange to 
new and larger quarters at 205 11th 
Ave. South, Minneapolis 15. 


The manufacturing activities of Ameri- 
can Magnesium Corp., Cleveland and 
Buftalo—the magnesium fabricating sub- 
sidiary of Aluminum Co. of America— 
have been assumed by Alcoa, and Ameri- 
can Magnesium Corp. is now inactive. 
Operations at both Cleveland and Buffalo 
are being continued under Alcoa man- 
agement. 


The American Can Co. has removed its 
general headquarters staff and facilities 
from 230 Park Ave. to a new building 
at 100 Park Ave., New York City. The 
move also included the Atlantic division 
sales and the Metropolitan sales organiza- 
tions. 


Entry into the injection molding field 
has been announced by the Panelyte Div. 
of St. Regis Paper Co., New York 17. 
One machine for such production is now 
in operation at the Trenton, N. J., plant 
of the division, and a second being in- 
stalled is expected to be capable of pro- 
ducing the largest single injection molded 
pieces yet attained. Additional equipment 
for this new operation will be installed 
progressively this year. Coincidentally, 
the division has ceased production of 
decorative Panelyte at Trenton and it will 
now be produced at the Kalamazoo, Mich., 
Panelyte plant. This plant is expected to 
attain Capacity operations by early Fall. 
It was also announced that the Panelyte 
Div. of St. Regis Paper Co. (Canada) 
Ltd. has just commenced construction of 
a new plant at St. Johns, Quebec, which 
will supply the requirements of the Cana- 
dian market. 


Pressed Steel Car Co., Inc., Chicago, 
has acquired the following steel products 
manufacturing companies: Rice & Adams 
Corp., Buffalo, N. Y.; the C. R. Jahn Co., 
Savanna, Ill., which will shortly move its 
headquarters to Pressed Steel Car’s Mt. 
Vernon, Ill., plant; and the Erie Manu- 
facturing Co., Inc., Chicago, which will 
operate as a division of Pressed Steel Car 
at its present plant but with larger facili- 
ties. The transactions included most of 
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CONTACT 
WELDING 
ELECTRODES 
























@ With this entirely neu typ 
rod, welding speeds are increas 
an average of 45%. Welding 
made much easier by touch-we 
ing in all positions; and qua 
uniformly improved through k 
distortion, undercutting, 3 
better control. 

Available in two types: Cont 
18 (in conformance with Al 
E6013 class) for fast all-positi 
general-purpose welding, and (ot 
tact 20 (AWS 6020 class) for 4 
tremely fast production weldit 
in horizontal and downhand pos 


tions. Both AC or DC. 










































*For full details of actual production res 
technical information and prices writé 


NORTH AMERICAN PHILIPS 
COMPANY, INC. 

100 East 42nd Street, Dept. WC- 

New York 17, N.Y. 
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ing, a TOOLROOM TEAM—a basic requirement with simple accurate atmosphere control. l 
: Cont + Tapio Ae + 0 eA Renan sept ane LINDBERG TEMPERING FURNACE — | 
ith AN the ultimate in ~~ and dies which will allows you to obtain the exact “Rockwell | 
a keep your production rate up and your ma- Hardness” required for each specific tool | 
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tnd pa TEAM gives you the precision heat treating For tools and dies requiring high speed tool | 
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™L/NDBERG 
“FURNACES 





When production depends on tools and dies, 


which your precision tools and dies need 


for lasting performance. 








the LINDBERG 
TOOLROOM TEAM 





BASIC 


LINDBERG HARDENING FURNACE — 





steel—investigate the Lindberg “L” Type 
combination preheat—high heat Furnace. 








FOR EVERY 
TOOLROOM 





LINDBERG ENGINEERING COMPANY ° 2451 W. Hubbard St., Chicago 12, Ill. | 
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ACP 


PHOSPHATE FINISHES 
TO 


MAKE YOUR PRODUCT 
DURABLE 


PAINT BONDING 


“Granodine” forms a zinc-iron phos- 
phate-coating bond on sheet metal prod- 
ucts — automobile bodies and fenders, 
refrigerator cabinets, etc. — for a dur- 
able, lustrous finish. 


“Lithoform” makes paint stick to gal- 
vanized iron and other zinc and cad- 
mium surfaces. 


“Alodine”, the new ACP protective 
coating chemical for aluminum, anchors 
the paint finish and protects the metal. 


RUST PROOFING 


“Permadine”, a zinc phosphate coat- 
ing chemical, forms on steel an oil-ad- 
sorptive coating which bonds rust-in- 


hibiting oils such as ““Granoleum.” 


“Thermoil-Granodine”, a manganese- 
iron phosphate coating chemical, forms 
on steel a dense crystalline coating 
which, when oiled or painted, inhibits 
corrosion. 


PROTECTION FOR 
FRICTION SURFACES 


The oiled “Thermoil-Granodine” coat- 
ing on pistons, piston rings, cranks, cam- 
shafts and other rubbing parts, allows 
safe break-in operation, eliminates 
metal-to-metal contact, maintains lubri- 
cation and reduces the danger of scuff- 
ing, scoring, galling, welding and 
tearing. 


IMPROVED DRAWING 
AND EXTRUSION 


“Granodraw” forms on pickled sur- 
faces a tightly-bound adherent, zinc- 
iron phosphate coating which facilitates 
the cold mechanical deformation of steel, 


improves drawing, and lengthens die life. 





Write or call for more information on 

these products. Send for new descrip- 

tive folder on ACP Metal-Protective 
and Paint-Bonding Chemicals. 
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the assets of the three companies, with 
the exception of their buildings and real 
estate. 


Plans to enter the field of limited fabri- 
cation of seamless and welded tubing, in 
addition to its primary work of manufac- 
turing such tubing, were announced by 
the Babcock & Wilcox Tube Co., Beaver 
Falls, Pa. The types of fabrication to be 
handled will include bending; end form- 
ing, such as swaging, upsetting, flaring 
and expanding; flash-butt-welding for 
safe-ending and making long length tub- 
ing; production of tubing with various 
cross section shapes; and other specialty 
tube work. 


News of Societies 





The American Society for Metals tre- 
cently elected the following officers to 
serve for the year 1950-51: president— 
Walter E. Jominy, staff engineer, Chrysler 
Corp.; vice president—Dr. John Chip- 
man, head, Dept. of Metallurgy, Massa- 
chusetts Institute of Technology; secretary 
—W. H. Eisenman; and treasurer—Ralph 
L. Wilson, chief metallurgist, Timken 
Steel & Tube Co. 


Dr. Harvey N. Davis, president of 
Stevens Institute of Technology, has an- 
nounced his decision to retire as of Sept. 
1, 1951, or sooner if a new president can 
be named at an earlier date. Dr. Davis 
has served as president of Stevens for 
23 years. 


Two new officers have been named for 
the Electrochemical Society. They are: 
president—Dr. Charles L. Faust, head of 
electrochemical engineering research at 
Battelle Memorial Institute; and vice 
president—R. J. McKay, chemical engi- 
neer for the International Nickel Co., Inc. 


Dr. Roman Smoluchowski has been 
promoted to professor of metallurgical 
engineering at Carnegie Institute of Tech- 
nology, eftective Sept. 1, 1950. Dr. Smolu- 
chowski is a member of the staff of the 
Metals Research Laboratory at Carnegie. 


The Industrial Furnace Manufacturers 
Assn. elected Henry M. Heyn to serve as 
president for the current year. He is sales 
manager of the Heat Treat Div. of Sur- 
face Combustion Corp. 


Donald E. Babcock, metallurgical en- 
gineer for the Republic Steel Corp., was 
awatded the American Iron & Steel In- 
stitute Medal for his paper, presented at 
the Institute meeting in 1949. The medal 
is awarded for papers read before the 
Institute having special merit and impor- 
tance in connection with the activities 
and interests of the iron and steel industry. 











ATTENTION: 


®@ MATERIALS 
ENGINEERS 
@ DESIGNERS 


@ ENGINEERS 


Reprints Available 


Complete your file of manugj; 
covering materials, fabricated 
parts and processes. MATE. 
RIALS & METHODS has pub. 
lished 60 of these outstanding 
manuals during the last five 
ears. The supply of many ho; 

n exhausted, but limited 
supplies of reprints are ayail. 
able covering the following 
subjects: 


# 2 Powder Metallurgy 
7 Cutting Oils 
12 Selecting Wrought Aluminum Alloy; 
13 Precision Investment Castings 
14 Engineering Bronzes 
15 Impact Extrusions 
19 Plastics Laminates 
21 Nickel and High Nickel Alloys 
23 Weldments 
24 Salt Baths for Metals 
26 Magnesium Alloys 
27 Hard Facing Materials 
30 Clad Steels 
31 Resistance Welding 
32 Organic Finishes for Metals 
35 Aluminum — Castings 
37 Rubber As An Engineering Materic! 
39 Permanent Mold Castings 
43 Metal Cleaning 
44 Mechanical Tubing 
46 Cemented Carbides 
47 Forgings—Ferrous and Nonferrous 
48 Gray Iron Castings 
49 Thermosetting Plastics 
50 Coloring of Metals 
52 Structural Parts from Metal Powders 
53 Controlled Atmospheres for Metals 
54 Fabricated Materials & Parts 
56 Porcelain Enamels 
57 The Thermoplastics 
58 Beryllium Copper 
59 Stainless Steels 


Inexpensive 


The above manual reprints are 
available at a cost of only 25 
per copy for a short time only 
since supplies are dwindling 
rapidly. 


Order Now 


Return the handy coupon below 
to secure your copies. Circle 
the numbers in which you are 
interested and send 25¢ for 
each copy ordered. Hurry! 














MATERIALS & METHODS 

330 West 42nd Street 

New York 18, WN. Y. 

Please send me scsseeee COpies each of 
the following manual reprints: 


2 Bo a fe! Oe 6 ee 
se MB BP's nm (82 C8 
37 39 43 44 4 47 4 «4 
50 52 53 34 56 57 58 39 


Send to: 
Name .... SR PET 5 Title 
a a aaa Oo 


ae. SR Re a ee 
a ; 
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Your Product needs 


SPRINGS 


@ Used in a wide range of parts, from delicate hairsprings 
to heavy switch members, beryllium-copper offers good cor- 
rosion and fatigue resistance, high elastic strength, excel- 
lent formability and dependable service at high or low 
temperatures. In current-carrying components including 
clips, connectors, sockets and terminals, it provides good 
electrical and thermal conductivity with high and constant 
contact pressure. Beryllium-copper is a standard material 
for instrument springs and similar critical applications requir- 
ing minimum drift, low hysteresis and close dimensional 
control. For more details write today for “Beryllium-Copper 
As a Spring Material.” 


oe ee ee 


® Superior to other copper alloys in strength, hardness 
and wear resistance, beryllium-copper is widely used in 
such applications as retaining rings, shaft seals, spring 
washers, bushings, cams, bearings, gears, fasteners and 
valve parts. Wrought, forged or cast products can be read- 
ily machined or formed in the unhardened condition, then 
heat-treated to the desired properties by a simple, low- 
temperature treatment. Request “What Beryllium-Copper 
Offers The Designer” for additional information. 


@® RESISTANCE WELDING By virtue of high compressive strength, 
low surface contact resistance and good electrical and thermal con- 
ductivity, beryllium-copper alloys are also excellent resistant welding 
materials (RWMA Classes 3 & 4) for spot, seam, flash and projection 


welding dies and electrodes. 


ojge al | 
THE BERYLLIUM CORPORATION pty 


DEPT. 8, READING 3, PENNSYLVANIA 
ULYy, 1950 


@ Because of the above and other properties, beryllium- 
copper insures positive action, stability and accuracy in 
pressure responsive elements over long periods of time. 
High elastic strength means greatest space economy or 
widest working range with maximum sensitivity. 
characteristics offer special advantages in designing dia- 
phragms, bellows and bourdon tubes in devices for measur- 
ing and controlling temperature or pressure. Valuable data 
in this field is contained in “Production of Metal Diaphragms” 


These 


available upon request. 


PLASTICS MOLDS 





@ Through excellent castability which minimizes machining, 
beryllium-copper finds increasing use in cavities and forces 
for the injection molding of plastics. In many instances, 
BERYLCO 275C molds produced by sand, investment and 
pressure casting methods give decreased operating and 
tooling costs over long or short runs. In addition to good 
compressive and impact strength, the relatively high thermal 
conductivity of this alloy insures substantially higher pro- 
duction rates than obtainable in steel molds. Write for 
“Cutting Costs With Beryllium-Copper Molds.” 





BERYLLIUM-COPPER! 


PRESSURE RESPONSIVE ELEMENTS 
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OakITE metal-cleaning pro- 
cedures can make an entire 
production operation easier, 
cheaper, quicker. Three examples: 


1. Pre-Paint Treatment Saves 
$800 Monthly That’s what an 
electrical manufacturer credits 
to the OAKITE CrysCoat 
PROCESS, which cleans and 
phosphates simultaneously. 


2. New Brass Cleaner Makes 
Big Savings A large plating job 
shop cleans brass with a new 
Oakite formula that minimizes 
tarnishing and rejects; cleans so 
well that, in many cases, a copper 
strike is dropped from the plat- 
ing cycle. 


3. Eliminates Pickle A maker of 
radio transmitters (using Oakite 
Compound No. 33 to remove rust 
and oil at same time) reports: 
*“No longer necessary to pickle 


the steel.” 

tHe Write Oakite Products, 
Inc., 32H Thames St., 

New York 6, N. Y., for the new 

44-page booklet “Some good 

things to know about Metal Clean- 

ing’’. Among the subjects are: 


Machine cleaning Tank cleaning 


Electrocleaning Pickling 
Pre-paint treatment Barrel cleaning 
Paint stripping Burnishing 


Steam-gun cleaning Rust prevention 


qari INDUSTRIAL ¢, tan, 


OAKITE 
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Technical Service Representatives Located in 
Principal Cities of United Statesand Canada 




































Meetings and Expositions 


UNITED STATES INTERNATIONAL 
TRADE FAIR. Chicago, Ill. Aug. 
7-19, 1950. 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, West Coast meeting. Los 
Angeles, Calif. Aug. 14-16, 1950. 

NATIONAL ASSOCIATION OF POWER 
ENGINEERS, national power show. 
St. Louis, Mo. Aug. 14-18, 1950. 

AMERICAN CHEMICAL SOCIETY, na- 
tional meeting. Chicago, Ill. Sept. 
3-8, 1950. 

NATIONAL CHEMICAL EXPOSITION. 
Chicago, Ill. Sept. 5-9, 1950. 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, tractor meeting. Milwau- 
kee, Wis. Sept. 12-14, 1950. 

NATIONAL PETROLEUM ASSOCIA- 
TION, annual meeting. Atlantic 
City, N. J. Sept. 13-15, 1950. 

PORCELAIN ENAMEL INSTITUTE, an- 
nual forum. Urbana, Ill. Sept. 
13-15, 1950. 

AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, Instruments and 
Regulators Div. conference. Buf- 
falo, N. Y. Sept. 18-22, 1950. 

INSTRUMENT SOCIETY OF AMERICA, 
national instrument exhibit. Buf- 
falo, N. Y. Sept. 18-22, 1950. 

AMERICAN SOCIETY OF MECHANI- 


CAL ENGINEERS, fall meeting. 
Worcester, Mass. Sept. 19-21, 
1950. 


ILLUMINATING ENGINEERING SoO- 
CIETY, national meeting. French 
Lick, Ind. Sept. 19-23, 1950. 

PACKAGING MACHINERY MANUPFAC- 
TURERS INSTITUTE, annual meet- 
ing. Hot Springs, Va. Sept. 23- 
26, 1950. 

STEEL FOUNDERS SOCIETY, annual 
fall meeting. Hot Springs, Va. 
Sept. 25-26, 1950. 

AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, petroleum me- 


chanical engineering conference. 
New Orleans, La. Sept. 25-28, 
1950. 

ASSOCIATION OF IRON & STEEL 
ENGINEERS, annual convention. 
Cleveland, Ohio. Sept. 26-29, 
1950. 


INDUSTRIAL PACKAGING & MATE- 
RIALS HANDLING EXPOSITION. 
Philadelphia, Pa. Sept. 26-29, 
1950. 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, aeronautic and aircraft en- 
gineering display. Los Angeles, 
Calif. Sept. 27-30, 1950. 

AMERICAN GAS ASSOCIATION, an- 
nual convention. Atlantic City, 
N. J. Oct. 2-6, 1950. 

TEXAS MID-CONTINENT OIL & GAS 
ASSOCIATION, annual meeting. 
Dallas, Tex. Oct. 4-5, 1950. 

AMERICAN SOCIETY OF CIVIL EN- 
GINEERS, fall meeting. Chicago, 
Ill. Oct. 11-13, 1950. 

ELECTROCHEMICAL SOCIETY, semi- 
annual meeting. Buffalo, N. Y. 
Oct. 11-14, 1950. 
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Available with switch normally closed for » 
ting off heat, stopping fan, closing al 
with switch normally open for lighting lam 
ringing bell—with single pole double thy 
switch ... 
alarm circuit. 





BURLING 


TEMPERATURE 
LIMIT SWITCHEs 
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MODEL H 























Improved High Temperature Safety Syir 


breaks heating circuit while closi 


Accurate, Rugged, Dependable 
Corrosion and heat resisting tube 

Dial Pointer for easy setting inside cose 
Locking screw locks temperature setting. 
Terminal plate has large screw terminals 
Snap-action Micro-Switch eliminates conto 
troubles 

Range minus 100° to 1400° F 
Adjustable range 200 degrees 
Dimensions—5 4" x 134” x 3” 








case. (Sizes 234” 





suit operating conditions. ; 
knob to change temperature setting. (Siz¢s 
5% x 2% x 2%".) 


MODEL V-I 


For lower temperature 
range from 0-300°F. 
Available for minimum 
of —100° to maximum 
of 600°F. 
justable range 50-150°, 
operating differential 


may be as small as +% or as large @ 
+5°, 


Making Precision Controls for Over 

























Usual ad- 


Adjustable by screw and dial inside 
diameter < 414" high! 


MODEL D 

Adjustable range 
200-500°F. Tem 
perature range 
0-1400°F. For us 
where temperature 
must be changed t 
Turn outside 


Instruments also Built to Specifications 


12 Yeor | 







BURLING INSTRUMENT vt 


Springfield Ave. at Livingston S!: 
Newark, N. J. 


MATERIALS & METHODS 
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You don’t have to be Frank Buck to 
cose 
ting know that spots on a large cai 
mnals spell danger. But unseen spots or 
contad 


flaws in a casting are just as dangerous. 
That’s why Sivyer uses every scientific method 
known to seek out and eliminate casting spots or flaws 
jhat cause trouble in a casting. Zyglo, Magnaflux, Gamma ray inspection, 
plus complete laboratory control — all unite to keep a constant vigil over the 
development of a flawless casting, making sure that the integrity of 
the metal, the machined surface, and the precision 
shape of each casting can be pronounced safe — with 


the final stamp of the Sivyer » ° 


A spot that identifies better steel castings 


rem: You don't have to be an expert “tracker” to / 
nge 
use recognize the "sign" of a fine casting — 







it’s there for all the world to 


see — the inimitable Sivyer >. " VY c 
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PROPER DESIGN~ 
still the most 
important ingredient 


Despite the great advances in 
the use of alloy steels, the shape 
and proportions of a part are 
still of more vital significance 
than its material. 


In an overall view, we should 
rate Design (1), the choice of 
the proper Steel (2), and its 
Treatment (3), in that order of 
mmportance. All are, of course, 
matters of great concern, but 
if the design is wrong then the 
proper choice of steel and its 
successful treatment serve no 
useful purpose. 


What is the metallurgical sig- 
nificance of poor design? It 
promotes unhealthy stress con- 
centrations and troublesome 
variations in the proportions 
of adjacent parts. 


To stress the relationship of 
good design to metallurgical 
and economic factors, we have 
prepared a book helpful to 
designers, showing by sketches 
a great many factors in good 
and poor design which influ- 
ence the behavior of a part in 
service. 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 








Please send your 


FREE BOOKLET 
3 KEYS TO SATISFACTION 








BOOK REVIEWS 


Mechanical Engineers’ Handbook 


KENTS MECHANICAL ENGINEERS’ HAND- 
BOOK, 12TH EDITION. DESIGN AND PRO- 
DUCTION — edited by Colin Carmichael. 
Published by John Wiley & Sons, Inc., New 
York 16, N. Y., 1950. Cloth, 53% in. by 
8% in., 1660 pages. Price $8.50. 


This half of the two-volume arrangement 
of Kent's Handbook is directed primarily 
toward the engineers who design and manu- 
facture machinery, appliances, mechanical 
equipment and other engineered products. 
The 28 sections into which the volume has 
been divided can be classified broadly as 
Selection of Materials, Design Principles, 
Design and Selection of Machine Com- 
ponents, Production Processes, Production 
Plant Equipment, and Mathematical Tables. 

A wealth of new material has been in- 
cluded in the current edition, which is 
about 300 pages longer than its predecessor. 
This new material covers plastics, plastics 
molding, precision investment casting, pow- 
der metallurgy, brazing, shot peening, 
statistical quality control, measurement and 
designation of surface quality, and other 
subjects. 

The presentation of each subject has 
been planned to give the engineer a quick 
grasp of the essentials of the field, together 
with pertinent technical data in condensed 
form. These data consist of: basic princi- 
ples; working formulas, charts and tables; 
standard dimensions, proportions and spec- 
ifications; and illustrated discussions of 
typical equipment. References included in 
the text and at the ends of many of the 
chapters guide the reader to sources of 
more detailed information. In addition, a 
49-page index makes it easy to locate specific 
subjects quickly. 


r New Books 


SISTANCE WetpiInc 1n Mass Propuction. By A 
. Hipperson and T. Watson. Published by Iliffe 
S Sons, Ltd., London, England, 1950. Available 
in the United States from British Book Centre, I nc., 
New York 22, N. Y. Cloth, 5% by 8% in., 278 






pages. Price $4.75. This book is the outcome of 
a series of articles on resistance welding which 
were contributed to the magazine Welding mainly 
during the years 1947 and 1948, and deals princi- 


pally with the resistance welding processes from 
the mass production aspect. 







































ever consider 
carbon 


FOR HIGHLY 
COMPETITIVE PARTS? 


Very often, use of afi alternate materi 
results in marked improvements in the 
quality of redesigned parts...plus reduc 
tion in material and production costs 


In many cases, carbon and graphitt 
bring advantages unobtainable wit 
any other material. Carbon and graph: 
ite have outstanding combinations 0 
properties: low or high heat transier 
... electrical conductivity . . . not we 
by molten metal . .. excellent resis 
tance to corrosion and thermal shock 
They fabricate easily ... may * 
molded, machined or extruded. 


Carbon and graphite components mij 
be the solution to your problem 0 
meeting growing competition...may4 
much to increase customer acceptantt 
To consult a Speer Engineer plact 
you under no obligation . . . may bt? 
step toward more profitable operati0 
Why not get in touch with him...now! 


Speer 
CARBON COMPANY 
ST. MARYS, PENNA. 


MATERIALS & METHOD! 






